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10 | Snfa naalsd aliyl chierlde 107-08-1 1 ppm - - -
15 | oafalnadis Bisat allyl glycidyl ether 106-92-3 - . - 10 ppm
16 | ¥aa Tusim lodatid allyl propyt disulfide 2179-59-1 2 ppm - - .
Tawsasaliilon lugves
17 :a-g - aluminhum metal, as Al 7429-90.5
ozgiliiiuy
- ARBIREATY
aqn’mnf SRR v Ry - Inhalable dust 15 mga'm’ - - -
supmafivmelald
2 wo.
- ByANRTIAANTHEREMYY
I - " Y - respirable dust Srnglml - - -
sevumafuntold
18 | weawr-ozgin zlpha-alumine 1344-28-1
- "
- DuMANNIIATO TR ANIE
N v‘]? " P - inhalable dust 15 mg/m1 . - -
seyunysiuwsiald
& al )
- DUMAN AN BN
* - . g - resplrable dust 5 r:'lg.p'm3 - - -
ssoumufudlsif
19 | 2-ovihibw3fv 2-eminopyriding 504-29-0 6.5 ppm . - -
20 | ovdinsa amitrole 61-82-5 0.2 mgim’ . .
21 | noubuily ammonia 7660-43-7 50 ppm - - -
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22 | vuvosaluttsunanlsd arnmonium chloride, furne 12125-02-9 10 mg/ms 20 mg/m* 15 min -
23 | woulutflou-Favnan ammonium sulfamate TIT3-06-0
- By iaTgaLing (riatable dus R
. - inhalable dus - . _
szyuvnaiunalold 15 mg/m
- DynRRRn gL
ssuywaiunglold - respirable dust 5 mg/m® - . -
20 | wdvan-woiia 0xTian n-zmyt acatate 638637 100 ppm - - -
25 | wh-tafia pxden sec-amyl acetate 626-38.0 125 ppm - .
26 =iEu wavlslufond aniling and homologs £2-53-3 5ppm - . .
27 | o:{AFu (anin, vow- Wolwesnd) | anisicine lo-, p- isomess) 291%1-52-4 0.5 mefm’ - - .
23 roudluiinazasiisnsu aniimony and compounds, 00036.0 s
Tusurosuouilui as Sb e 05 me/m ) ) -
DELHIA sy BsdiEasu arsenic, inorganic
29 | - - - 7440-38- ! } - - .
2iundd Tugdvosouindin (ewy) | compounds, as As 552 001 mg/m
- salin (g avsdsenoy arsenic, organic 7460-35-2 5 3
Fuvitd lusuvamsesslla {anaiy) [ compounds, a5 As ) 0.3 mg/m ) : .
C3 | sy arsine 7780-92-1 .05 ppm - - .
32 | waswanow wlnlnsTelud ashestos (chrysotile form) 77536-68-5 0.1 fem’ . . .
23 tasitan (D) ugudvas asphale {bltumen), as eosndaa 5 st
AYDDIBVIREAVUTY benzene soluble aerasol ) 05 mg/m : i °
34 | pemsiPy atrszine 1912049 5 me/m’ . . -
35 § oxduviea umia azinphos-methyd 86-50-0 0.2 mg/m’ - . .
s wuidtn) assenouineawld | barum, seluble T30 s
3 . -58- 2.5 me/m - - .
Tugunaainien compounds, as Ba 8
37 | wuiSen Favla barium suliate T727-83.T
) u
- aymennTuIERaIga g s
! . W = Inhalable dusg - .
szyynfiuwnwiald * 15 meg/m )
prl [ N1
- sumpvaEnTeegeding
szyrnaiuneald - respirable dust 5 my/m’ - . .
38 | wuluda benomyl 17804.35.2
- Lo
- pumAMNRTswand g X
N e M N - Inhalable dust 4 o . .
euurafunglsly 15 me/m -
- oumpvwsdniagaing
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39 | wudy tenzene T1-043-2 1 ppm 5 ppm 15 min -
ap | wylods wadpanied benzoyt peroxide 94-36-0 5 mg/m’ - - -
a1 | wudaaaglsd benzyt chioride 100687 1 ppm - - -
wtadsuunzaisusenpyvay | beryllium and berylium 3 0.625 ©.005
L3 - - T460-41-7 0,002 mg/m 30 min a
waodaddon lusdvoaweaduy | compounds, as Be S04 V! me/m’ sne/m
43 | WWiita (nfite) biphenyl (diphenyt} 92-52-4 0.2 ppr - .
qq | Daiv waagise Sulml blsmuth tefluride, undoped | 1304-52-1
I [
- DURIMYNTUNATIOYR ALY
¢ "3_ "., Y ~ inhelable dust 15 rn_v,/n'ri - - -
sapunadmnoisis
a - []
- DUNIPNRLAR GG
! " ” g - respirable dust 5 rng."rn3 - - -
suumadunalald
45 | uaisnd ane indelathy borates, tetra, sodium salts
- woulondn - anhydrous 1320-43-1 1 mgfm’ - - -
- waslanTn - decahydrate 1303-66-9 5 mg/m’ - - -
- rauRdlaasn - pentahydrate 12179-04-3 1 mgtn’ - - -
b
a6 | Tusewlmstusiad boren tibromide 10294-33-¢ - - - 1 ppm
fals
47 | Twsau lasvigadisé boron tifluotide T637-07-2 - - - 1 ppm
ag | Tusaniis bromach 314-40- 10 me/m” - - -
29 | Tushu twasriaasish bromine pentaflucride T185-30-2 0.1 ppm - -
50 | Tuslusteds bromoform 75-25-2 0.5 ppm - - .
51 | 1,3-0welndy 1,3-hutadiene 104-58-0 1 ppm 5 ppm 15 min -
sz | v lalewefnngy butenes, alt somers 250 ppm - - .
53 | weimadmuen n-butanc! 71-36-3 100 ppr - - -
54 | wadhmovon sec-butanol 78-02-2 150 ppm - - -
55 | wgindamusa tert-butanol 75-65-0 100 pprm - -
56 | 2-imanfiovouea 2-butoxyethanol 111-76-2 50 ppm -
57 | wetn-dfia el tert-buty acetate £40-88-5 200 ppm - - -
58 | upfuen-infia ozeian sebuty acrate 141-22-2 2 ppm - -
59 | Urhiasxiu butylamine 409-73-9 - - - 5 ppm
woduea-rfia \nadfa Dwet
60 ) " n-butyl glycidyl ether (8GE) 2426-08-6 50 ppm - - -
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51 | upfypa-dnfia uaman n-butyl lactate 138-22-7 5 ppm - - -
62 | Ov¥a sunfumvitu butyl mercaptan 109-758-5 10 ppm . . -
63 | aolu-ige-Oofiatiuan o-sec-butylphenat 89-72-5 5 ppm . - .
64 | mynvein-idaluadu petert-butyitoluene £8-51-1 10 ppm - - .
65 | unmiBey WsUvoatamiuy cadmiurm, 25 Cd 70a0-43-3 0005 g/’ - - .
86 | unatiiey miusium caleium carbonate 1%317-55-2
F P
- e DRgAIg
* T " T ¥ « inbalable dust i5 me_/rn} . . .
Uuntaiiuweield
€ - .
- synuaiinfiesgmdng
* a . B - resgirable dust 5 mg/m’ - - -
svumadinnelala
uratBey Tnvmw tugdves
67 - 4 calcium chromate, as Cr 13765-19-0 0,001 mgf’ms - - -
Insuioy
68 | ueduRon g iug calcium eyanarride 156-62-7 0.5 my/’ . - .
&9 | unmiivy Tmsanlyd calcium hydroxide 1305-62-0
- BYMIAYNNARENRERITE
vt w - Inhalable dust 15 rng.ﬂ'mI - - .
szuuniafiunolaly
ayARnRERTIg Y
sEuvwIaRE TR ~ respirabie dust S mgfm’ - - -
70 | weaeun sontad calcium oxide 1305-78-8 5 mgfm’® . . .
71| miduda ey carhaed (sevin) §5-25.2 5 mym . ; )
72 | mdluthusy carboiuran 1563662 0.1 mg/m® . . B
73 | mduou Tndalvld carbon disulfide 75150 20 ppm 100 ppm 30 min 30 ppm
7¢ | mrfwou vauented carbon monoxide 630-08-0 50 ppm . . . ;
. . Sminin
75 | rvswavianssaaolsa carbon tetrachlorida 5623-5 10 ppm 200 ppm any 3 b 25 ppm
76 | Diduw lonsanlyn cesium hydraxide 21351-79-1 2 mg/m’ - . .
77 | readeu chlordane 57-T4-9 0.5 mg/m’ - - N
7R | Anediuind waufiu chicrinated camphene 8001-35-2 0.5 me/m’ . . )
79 | AnoSu chlorine 7782-50-5 - . - 1 ppm
80 | anolsovdfa raslsd chioreacetyl chicride 19-08.9 0.05 ppm . - .
g1 | eaalsipudy chiorobenzene 108-20-7 75 pprni - - -
82 | naalslavigeslsiiou chioradiluoremethane 75-45-6 1000 ppm - . -
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" chloroform
85 | magleiafy (asnaoisihoy §T-66-3 . - -
? ! & ) {trichloromethane) f 50 ppm
g0 | 1-amgtst-hilasinson 2-¢hloro-1-itrepropane 600-25-9 20 ppw .
g5 | rmalsmamzgoalsdiey chioropentaflusroathane 76:15-3 1000 ppm - . -
85 | PaolsRRTY chioropicsin 76-06-2 0.1 ppm - -
g7 | dpepaaliniu p-chloroprene 124-59-8 25 pprm - - -
88 | nua 2-ansliinsfiloiin 2-chloropropionic acid 598-78-7 0.1 ppm . - -
89 | ooln-naglsaladu o-chlerostyrene 2029-87-4 50 ppm 15 ppm 15 min -
o0 | oaln-naaliingdu o-chlorotoluene 95-03-8 50 ppm - - -
91 | raofhidviea chlorpyiifos 29721-88-2 0.1 mg/m’ - . .
92 | ina i @uduiu) coal dust
- uauniles aqmﬁvmmﬁnﬁ anthracite sespirable dust) 0.4 ; e’
“ - w |- i Y - - .
argaingisuymsivmetald 7eP mgtm
« Dy o Anlad .
c o W o - bituminous or lignite , 5
pumMATLRINAZgALTE 0.9 mg/m - - -
. - " respirable dust
sroumafselald
" Tra v Sy soaning lugdued | coal tar pitch volatiles, 2s 65996932 02 melit
upTIFATANUIUNEY benzene soluble agrasol - -2 g ) )
Truoad Aflulia Tuguus )
9d 3 . M cobalt catbony, as Co 10210-68-1 0.1 mg/rnj - - -
AuDaNn
Tavord talmsendlutia Tugy
95 . ~ cobalt hydrocarbonyl, as Co | 16842-03-8 0.1 rng/’rn5 - -
yaslauean
Tavelauoan du wasyu gy | cobalt metal, dust, and s
9% .o N 7440-98-4 0.1 mg/m - . -
verlrupan fume, a2 Co
57 | futhudiu (Feliivannd cotton dust, raw, untreated 1 mym’ . - .
o cumene (isopro
08 | Aediu {ioTeTiRa wudhd propst 98-828 50 pom . . .
benzane)
99 | werwilud cynamide 420-D4-2 2 mg/m’ . . -
100 | Welearoniau cyclohexane 110-82-7 300 ppm . - -
101 | lwlamizngtues cyclohexanol 108-93-0 30 ppm - -
102 | elpawnailuu cyclohexanone 108-94-1 50 ppm - -
103 | 1elnawniaosiy cyclohexylaming 108-91-8 10 ppm - - -
104 | teTaawnnmu gyciapentane 287-92-3 600 ppm - -
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lnangziu (avlelnmondaiv hexatin (tricyclohexyltin
103 . @/hexati lificyclohey 13121-70-5 S mg/m’ - . .
Tamsanted) hydroxide)
e o - ooT
#AA (nrasilefialnseanly . . i s
06 i, [dichieregiphenyltichlore 50-29-3 1 mg/m - - -
Bl
ethane)
107 | #fiveu (@xfon) demeton (sysiox) 8045-98-3 0.1 me/m’® - . .
108 | TvaxBuou diszinon 333.43-5 0.01 my/m’ - - .
108 | ooIn-lamaslsuudu o-dihlorobenzene 95.50.3, - - - 50 ppm
110 | veviansalsvudy p-dichlerabenzene 106-86-7 5 ppm . .
111 | Lilnrnelsfiou 1,1-cichlorcethane 75-34-3 100 ppm - -
132 | 1,2-lnpaatvoviady 1,2-dlichlercethylene 540-53-0 200 ppm . - .
L z4lapanlsfiuend | 240024 00757 ] 3
DHTARY dichlorophenoxyacetic acig) e 10 me/m . ) )
114 | 1,1 lanaals-l-lulnsBisy 1,1-dichlore--nitrogthane 594722 - . . 10 pom
115 | laane R {9 dichlervos (DOVP) 62:73.7 t g/’ - . -
116 | Ialaslovas dicrotophos 141-66-2 0.05 my/m’ . - .
117 | Fardu dieldriny 80-57-1 0.25 rrgfen - ; .
138 | lewsnluasiy diethanolamine 191-42-2 1 mg/m’ - - .
119 | 2-leowiasedluaviusa 2-giethylaminoethanol 100-37-8 10 ppm . . -
120 | lnteowB8v Tnsoudy digthylene triaming 111-60-0 1 ppm . - .
121 4 lewan3a Aleu diethyl ketone 96.22-0 200 ppm - - -
122 | lelalunfia Aoy dilsobutyl ketone 108-83-5 50 ppm - - -
123 1 mlolalwshinouly ditsopropylamine 108189 ' 5 ppm - - .
numGaovdiiy dimethylanitine
1 ) . 121-687 - - .
% (B S lauwinasiiu) (N H-gimethylanitine) i 3 PP
125 | lawrn3a Wahmivg dimethyiformamida 68.12:2 10 ppmi - - .
126 | Li-ieuviSslsaidu 1, 1-dinethylhydrazine 57147 0.5 ppm - - .
127 | Ieuw3a daun dimethyl sulfate 17781 i ppm . - -
128 | Telulmswdy talewefnngd | dinitrobenzene, oll somers
asin ortho- 528-25-0 { mg/er’ - - ;
- mets- 99650 ¥ myfm’ - . .
eyl para- 100-25-4 } me/m® - - -
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129 | Inhilas-0oin-nFyea dinftro-o-cresot 534-52-1 0.2 mg/m’ . .
130 | TaluTnslugdy dintrotcluene 25321-14-6 1,5 mg/m’ . - -
51 Tmoanisu dioxane (diethylene 123911 100
P ) N =¥l m - -
(dpodnau lnoanias) dioxide) PP
132 | naonuslsoou dinxathicn 76-34-2 0.4 mg/mn’ - . -
133 | inwiaoziiu diphenylarmnine 122-30-4 10 mym’ - - -
13a | tnlsha Alaw dipropyl ketane 123-10-3 50 ppm - - -
as5-p0-7
135 | laAoow diguat 2768-72-9
6385-62-2
- [
~ pyERNYARD e
M . v e - inhatable dust 0.5 mg/m! - - -
szuumadumigtatd
~ umpnadnfieagadas
n v,_ A v d K - resplrable dust 0.3 mg/rn’ - - -
sruumafunglsia
136 | Tnysen diuzon 330-54-1 10 mg/m’ - - .
137 | Gulnawity endosulfan 115207 0.t my/m® . - -
136 | vusu endiin 72-20-8 0.1 mg/m’ - -
namolslontu epichlarohydrin (1-chlare-2,
132 " o P! ydin 106-89-8 5 ppm - - -
{2-racia-2,3-Swantlvai) 3-apoxypropane)
100 | Biidu tovie wisduTasiilia) | EPN (ethyl penitrophenyl) 2200-63-5 0.5 g/’ . . -
144 | angwon hava woanossd) | ethancl {ethyl alcohel) 54-17-5 1000 ppen - - .
142 | wnsilmrily ethanolamine 143-43-5 3 ppm - - -
143 ] wonlseau ethion 563-12-2 0.05 mg/m’ . .
Z1pReEnTLENFILA (WEla 2-ethoxyethanol
144 - 110-80-5 200 - -
144 lud) {celiosolva) PR
2-pmeandianta ovFiem z-athoxyethvl acetate
145 vy o= 111-15-9 100 - - .
(ualsledy auiim) (cellosolve acetate) wpm
146 | ovie sxEiem athyl acetote 142-13-6 400 ppm - - -
147 | enEn ouAtian ethyl acndate 140-885 25 ppr - - .
148 | rondaeviiv athytamine 75007 10 ppm - - -
189 1 tova Wy ethyt benzene 100-41-4 00 ppm - - -
150 | ravda Tuslud ethyl bromide 74-56-4 200 ppm - - -
151 | 1ouda npaled ethyl chloride 75-00-3 1000 pprn - - -
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152 | o8y amplsloniy ethylene chlorohydsin 107-07-3 5 ppm - .
153§ wndlulnoziy ethylenediamine 107153 10 ppm - - .
152 | won3Eu teluslud ethylena dibromide 106934 20 ppm 50 ppm 5 wwin 30 ppm
13y nnaolse ethylens dichleride 5 rain in
155 - 107-05-2 - 50 200 2
{1, 2-laranlsimu) (1,2-dichlorozthane) ppm Ppm any 3 hy 00 ppmm
156 | 1ow3Fu nasen athylene glycol 107-21-1 - - 100 mg/m’
157 | ol inanoa Talwasa athylene glycol dinitrate 5IB-96-6 - - 0.2 pprm
158 | tonGau oonlyd ethylene oxide 75-21-8 1 ppm 5 ppm 15 min
159 | 19nBa fusod athyl ether 60-29-7 900 ppm - -
180 | 1onda vlofuw athy! formate 109-92-4 100 pprn - -
161 | o wafenniny ethyl mercaptan 154081 . . . 10 ppm
162 | 1aw3a Fien ethyl sllicate 18-10-4 100 ppm - - .
163 | wiudalvllsony fensulfoition 115-90-2 0,01 meg/m’ . - -
s68 | whilspau fenthlon $538-9 0.05 mg/m’ . . -
165 | vinoy ‘fussrine 782414 0.3 ppm . - -
166 | vigoalsa lugplvavigesdv fluoides, a5 2.5 me/m’ - .
167 | Tfluvioa fonofos 944.22.9 0.1 mg/m’ . - .
168 | viediadlod formaldehyde 50-00-0 0.75 ppm 2 ppm 15 min .
169 | nimvlodin formic acid 85-18-6 5ppm -
170§ wosihia furfurat 98-01-1 5 ppm - . .
171 | wiad™a%a vennomod furfuryt alcohol 98-00-0 50 ppm - R
172 | Inadinna slycidol 556-52:5 50 ppm - . -
173 | wrlmzhasd heptachior T6-04-8 0.5 mg/m’ - - N
174 | imvau fuafuaadsn) haptane {n-heptane) 142.82-5 500 ppree - - .
ot - hexamethylene
175 | wnenuniduie-laldisenun N §22-06-0 £.005 ppm . . -
) dilsocyanate
176 | upfusa-tansu n-hexane 110-54:3 500 opm - - -
177 | lomsi@u hydrazine 302-01-2 1 ppm - - .
178 1 slosiou Tudlasd hydrogen bromide 10035-10-8 3 ppmn - -
178 | Tlasiou naglsd hydrogen chloride 7641-01-0 - - - 5 pam




e .- Fnsnfa
Hndaimenantiiv .
o y w _.., .o frynanguiu
fadfronadudy | vpsnsalouATIEAITATY .
' v o . = ¥ HAERAL
A1y r - : ux . oAUy msdufluIsust IR “
4 Somsinditunsa (o) Fommaiiiunte GaA0y) CAS No. 4 BuRTga
# \IALNADRTLIZINY .
A n ssusan Tshmantan
mMsamiIng Fndrin . ! .
sl A T
§ vt " .
oiyineuidi nnanu
180 | Talassou Teelug hydrogen cyanide T4-40-8 10 ppm - - -
olnsiou Wgeolsd lugduas
181 ,i_ 3 ¥ hydrogen fluoride, as F 7660-39-3 3 ppm - - -
Hgodsu
182 | olomou twadeanlud fydrogen percxide 7722841 1 ppm - - -
183 | Yolmsou Felvid hydrogen sulfide 7783-06-4 - 50 ppm 10 min 20 ppm
18q | Telaseibau hydroquinche 123819 2 mg/m’ . - .
185 | 2lgasandlnsAn pLrnan 2-hydroxypropyl acrylate 999-51-1 0.5 ppm - - -
166 ] lalofiv fodine 7553-56-2 - - - 0.1 ppm
187 § loTeifia oxdian Isabutyt acetate 110-19-0 150 ppm - - -
168 | Taleviolsu isophorone 78-59-1 25 ppm - - -
186 | Telovislau Tnleldizunim isopherone diisocyanste 4098-74-9 0.005 ppm - . -
150 { 2lelelnsvionTiansiuoa 2isoproposyethanat 109-55-1 25 ppm - - -
161 { lolalwsiia ouiian lsopropyl acetate 108-21-4 250 ppm - - -
192 | leldtns@n waanooed laie) | Isopropyl steohol P& 61-53-0 400 ppm - - -
193 | \elvinshnaxiiv isopropylamine 75-51-0 5 ppm - - -
190 | neitsated lugvvasnuth | lead inorganic, as Pb 7439-92-1 0.05 mg/m® . .
195 | 1an T lead chromate 7156-97-6
- tupuvoansria -5 Fb 0.05 mg/m’ . . -
ugdvadlrsdog e Cr 0.012 mg/en” - - -
195 | woRdd ;ﬁwmnnaumm) LPG. 68476-857 1000
A3 SkE -85 m . . -
$oRAA liquiied petreleum gas) PP
197 | wodfins (Wien) mercury 7639-97-6 - . . 0.1 mg/en’
198 | oomily (Safa) wefs organo (alkyl) mercury 7439-97-6 0.0% my/m’ - - 0.04 Mg/’
109 | wida uaduan-Sriaflay methyl n-buttyl ketone 591-78-6 100 ppm . -
. . . 5minin
200 | wwids Arale methyt chlaride 74-875 100 ppm 300 ppm any 3 ;r 200 ppm
201 | unidaletemaniyy methylcyclohexzne 108-87-2 500 ppm - - -
202 | umdaAldinacnoviea methyleyclohexanol 25639.42-3 100 ppm - - -
203 | voin- paySalelnaanushn e-methyloyclohaxanone 583.60-8 100 ppm - - -
204 | mvidadu paclsd methylena chicride 75-09-2. 25 ppm 125 ppm 15 min -
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205 | 44-wmvisRulaoyiify 4,4-methylene dianiline 101-77-9 8.1 ppm . - .
206 | umba wonda Alau (15ubie) methyl ethyt ketane {MEK) 78-63-3 200 pprr - . -
P . | methyt ethyl ketone
207 | wmia wvda Alau wiodoonlvd y ethyl feta 1338-23-¢ - - - 0.2 ppm
perovide
208 | «aumEas Wt methyt formate 107313 100 ppm - - -
209 | wnin tolatad meihyl fodide 74-B8-4 5 ppm - - .
210 | wnia lelswela flay mathyl iscamyt ketone 110-12-3 100 ppm . - -
211 | vsa lolelhda midduea methyt isobityl carbingt 108-11-2 25 ppm - - -
212 [ wvida toleliiafdine mathyl isohutyl ketone 108-10-1 100 ppm . - .
213 | \wviss ToldTuatia Aleu raathyl Isopropyl ketone 563-80.0 20 ppm - - .
214 | wwia woiunvivny methyl mercaptan 74.93.1 - - - 10 ppm
215 | wnia wsRsan methyl methacoylate 80-62-6 108 ppm - - -
215 | umba wislseay methyl parathion 298-00-0 0.02 mg/m . . -
217 | woavh-wwa aledu alphe-methyl styrene 98-83-3 - - - 100 ppmy
218 | wluvlas tvandu) mevinghes {phosdrin) 77186-30-7 0.0 mg»’rn1 - - -
un sumasuadniioregn ] . R
215 P o v mica, respirable dust 12001-26-2 3 mg/m - - .
vingseuuvsaBunulald
220 | Wlvirslavioa manecrotophos 6923.-22-4 0.05 my/m” - - -
221 | veoflvilad marpholine 110-91-8 26 ppm - - -
2zz | {vAa nickel 7440-02-0
~Tauz uazamsusenaud - metal and Insotuble N
N o n ' 1 mg/m’ - - .
Iazany lustuasfifia compounds, 5s Ni
- w
- ansJsznoufazenyls
o ~ solusle compounds, as i 1 mglms - - -
Tusdvosiivia
223 | Hpdy alcotine 54-11-5 0.5 mg/m’ . - .
22¢ | nseitumsn nitric acid T897:37-2 % ppm - . ;
225 | Tunfaoanied nitrous oxide 10024-97-2 30 ppm - - -
226 | luasn vonlyd nitric oride 10102-63-9 25 pprn - - R
227 | llrsuuiy nitrobanzene £8-95-3 1 ppm - - -
228 | hitmsHisu nitrogthane 79-24-3 100 ppm - . -
22 | Tulmsiou Tawanled nitrogen dioxde 10402-44-0 - - - 5 ppra
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730 | lulasnfgoTu nitreglycerin 55-63.0 - - - 0.2 ppm
251 | Wilnviheu ritsomethans 75535 100 ppm - -
232 | 1uilasTisv 1-ritropropant 108-03-2 25 ppm - - -
233 | 2hlwsTnaony 2ritropropane 79-46+9 25 ppm - - -
88-72-2,
234 | Winslngdu ynlslowed niotaluens, all Bomers 29-08-1, 5 ppm - . -
99-92-0
235 | DORWY ociane 111-65-9 500 ppm - -
Wies wandanted tusduss
236 oar - ? ¥ osmium tetroxide, 25 Os 20816-12-0 0.002 mg/m3 - - -
pomius
247 | nimeantidn oxalic acid 144-62-7 1 mym’ - - -
238 | oanfiau imigesli oxygen difluoride 7783017 0.05 ppm - - -
o al
99ATDY) DUAMAILIALANTDT
239 " 1,n.3 wan . A ..a ? paraquat, Tespirable dust q685-14-7 0.5 mg:'m3 B - -
andhdszuumainngisis
260 | wrsiloney parattion 55-38-2 0.1 mg/m’ . - -
241 | Lwuszunii pentaborane 19626-22-1 G.005 pprn - - -
202 |-vupspaaliwuwady pentachlorenaphthaiens 1321-64-8 0.5 rngJ'rna - - -
203 | tmenagisiuea pentachlorsphenal eT-86-5 0.5 mg/m’ . - .
269 | v pertanz 109-66-0 1000 ppm - .
205 wofnneltordau perchloraethyiene N R 300 pom 5 minin 200
fwwrpaplionsiy) {tetrachlorosthylene) PP PP any 3 hr ppm
206 | Puas phenot 108-95-2 5 ppm - . -
267 | agkn-Hundulnaziiv o-phenylenediamine 95-50-5 0.1 mfre’ - - .
208 | wn-iafulnguiin frephenylene diaming 108-45-2 0.4 rg/m’ - -
248 | wasr-iiaduilaosi prphenylene diamine 106-50-3 0.1 mg/m’ - - .
260 | T phorate 298-02-2 0.05 e/ . . .
" s . hosgene (carbonyl
251 | vloadu trnduoda saelsd) P g Y 75-04-5 0.1 ppm - - -
chioride}
252 | neavonriatn ohospherlc acid 7654-38-2 1 me/m’ - - -
253 | vloaviada (miag) phosphars (yetlow) 7723140 0.1 mafen’ - - -
256 | vlvario’s penracled phosphorus oxychloride 10025-87-3 0.1 gpm . - -
255 | vipawodw unnsAavisd phasphorus pentachloride | 10026-13-8 1 me/m’ - - -
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256 | voavle¥a vaumsdatid phosphorus pantasuifida 1314.80-3 1 mg/m’ - - -
257 | veawo¥a lnsnaolsd phosphorus trchloride 7719-12:2 0.5 ppm - - -
238 | vandn wovldlasd phthalic 2nhydride B5-G4.9 2 ppm . - .
259 | ninTieSa pleric acid £8-89-1 0.1 mg/m’ . -
Fiulau (2lwriads, s-Sunda indone (2-pivalyl-1,3.
260 ¢ pindone (2-pivaly 832641 0.1 mg/m’ - . .
Tow) indandione) ;
261 | WunaiFoy Torsasled potassium hydrexide 1310-58-3 - - - 2 g/’
262 | Twswfa woanpood propargd alcohol 07187 1 ppm - . .
263 | 1,3-Tusiwinwanlnu 1 3-propiotactone 57-57-8 0.5 ppm . . -
262 | nsmlnsalofn proplonlc acid 79-09-8 10 ppm - - .
265 | Twsvamwas propoxur £14-26-1 0.5 g/ - . .
266 | uatuoadvsiia oxiion nepropyl acatate 109609 200 ppim . - -
267 | wefuondvifa woanoued n-prapyl alcohol Ti23-8 200 ppm . - .
268 | Tnsiiau bty prepylene imine 75-55-8 2 ppm - . -
269 | Tnshiiy oenled propylens ovide 75-56-9 100 ppim - . -
270 | a3 pyridine 110-86-1 5 ppm . . .
271 | miluu quinone 105-51-4 0.1 ppm - - -
272} JafHuea resorcinol 108-05-3 10 ppmn - .
273 | LsMwu rotenone B3-19.4 5 mg/m’ - . -
watiioy tanesigenlsd s | selenium haxefiuoride,
214 . v : 7783754 .05 ppm . . .
PRR G ESE] as Se
1suUszapaeaiog luguves
275 q - ¥ selenium compounds ;as Se | 7782-49.2 02 mgfm’ - - .
uiailun
276 | &am asdnay sitica, crystalline
I o
- R3dlnwlan DumrnnadEng | - cistobalite, resirabie
v . P 18450463 0.025 g/ - - .
magedingdsumadiuvaetals | dust
P P
- UpaH AL BYMATUIANT 1317-95-9, 1
. = v - a-guantz, respirable dust 0.025 mg/m - - -
awgmiE s Funsals a P 14808-60-7 o
277 | Tudoy eslu sodium azide 26628-22-8 -
luguveslniton pded 2 sodium azide . . . 0.28 mg/m®
-lugflavenialsasledn as hydrazoic acid vapour - - . 0.41 ppm
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278 | Tavdioy ludalia sodium Eisulfite 7631-905 5 mym’ - - .
219 | Tuiflu lensanied sodium hydroxide 13310-73-2 2z mg/m’ - - -
anspuivs Tnstn Tugdvos ) . 4
280 - strontium chromate, as Cr 7789-06-2 0.0005 mg/m - - -
Trmeiiuy
281 | adady strychnine 51-269 2,15 mg/m’ - - .
o S min in
282 | diwfu styrene 100-42-5 100 ppm 600 ppm 200
o PP pp any 3 b ppm
283 | Falykvn sulfotep 3689-20:5 0.4 mg/m’ - . .
284 | Fawlad lnzaniud sulfur dioxide 7446-09-5 5 pmm - - .
285 | mandayin sulfuric aci3 7660-03.9 1 mg/m’ - - -
266 | ¥ar tale 14807-96-6
. FuSinnseneursaily
P - centaining o ashestos 4
RaALENDE DUAIATIIALAM X 2 mg/m - - -
. * a . f fiores, respirable dust
mnejnw'aal-ssuuw-mﬂumsh'ln
. atamussneurendulunod
oy - centalning asbestos fibres, 3
waAne sumRuIAEnRie s 0,1 f/em - - -
) N P resplrable dust
dhdssuumafiuneiold
e (ensvtovia Tl TEPP (tetraethyl s
287 07-08-3 . - - -
Heanin) pyrophosphate) ! 0.05 me/rs
(iagiAey wnseHgpalsd teltusium hexafluorids, 25 .
288 - 7783-B0-1 0,02 ppm . . -
lusdyoainngaty Te
28% 1,1,2.2«\nn5=ﬂaakﬁmu 1,1,2,2-tetrachloraethane 79-30-5 5 ppm - - -
200 | owsziova e lupvasnsiiy | teimaethyl lesd, os Pb 78-00-2 0.075 mg/m’ - - .
201 | iwasslalariusy tetrahydrofuran 109-99-% 200 ppm - - -
202 | sanszarida tan tuplupeseiy | tewremethyl lead, as Pb 75-70-1 0.075 mg/m’ - - .
293 wWNRALY 'mwssnwﬁmmu thallium, soluble 7000-28-0 o mglr?
Tugupaavaisy compounds, 2 Tl - -+ ) ) i
298 | nsmishalnaindn thioglycolie acid 68-11-1 1 ppm - - -
295 | leloiia Folsd thionyl chloride 7719-09-7 - - - 0.2 ppr
256 | lonsu thirm 157-26-8 5 mgim” . . .
207 { Ingiu talugne 108-88-3 200 ppm 500 pam 10 min 300 ppm
258 Trgu-2.4- ateldlu toluene - 2,0-diisocyanste 536509 o0
e (rol) 102 pprm
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299 | selnlngdity o-toluiding 95.53-4 5 ppm - - -
300 | tnsdafa vioawln teibutyl phosphate 12673-8 5 mefm’ . - -
30t | ninlnsnnolioedan trichloraacetic acid 76-03-9 0.5 ppm . - -
1,1, t3nsnaels By 1,1,)-trichloroethane
302 - ‘ 71556 350 opm . - -
{(lumBanaalilota) {methyl chloroform)
303 | ni.2-\msamolsBimy 1,1,24richioroethane 5-00-5 10 ppm . . .
- . Smini
304 § lnsnaolnoniau trichioroethylene 79-01-6 100 ppm 300 ppm . ]; ;\n 200 pprm
ny r
305 | 3,23 nsmanlshwsuy 1,2 3richloropropane 96-18-4 50 oppm - - -
s08 | 245 A {nem 2,85 nsAnals 2,45T{205- 93765 10 merm®
Rupniordan trichlorophenoxyacetic acid) ¥ mgim ) ) ’
307 | lnnowdapedu triethylamine 121-44-8 25 ppm - . -
308 | iwpdlwuiiy turpentina 800&-64-2 100 ppm - . -
309 | gl hugdvaspindon uranfum, as U 7000-54-1
- m1sUsznaviazaly - soluble compounds 0,05 mg/m’ - - -
- mdsznovildasans - insoluble compounds 0,25 mg/mi’ - . -
310 | yuuifey vanadliura 1318831
- sy eragaing
ssvumaiumstald tugduss | - respicbie dust, 55 VD, . - - 0.5 mg/m®
Tnrwudnsmaonied
-yl TugveslmneRoy fume, 35 V.0 s
triusonlud P 9E Vb . . - 04 mg/m
311 | hiia ovdan vinyl acetaie 108-05-4 10 ppm - - -
312§ Tofia Tusiud vinyl bromide 553-60-2 0.5 ppm - - .
313 | oila smalsd vinyl chlotide 75-01-4 i ppm S ppm 15 min .
314 | Triaau neotsd vinylidene chloride 75:354 S pprm - . ;
315 [ Tolia Tradu vinyl toluane 25013-15-8 D9 ppm . . .
318 | 2ndiiu warzrin 81812 0.1 mg/m’ . . )
Todiu (2ala v vosn lale
317 o) wieng (o, m-, p- somers) 1330-20-7 100 ppm . . .
I
3:8 | leffiu »lidine 1300-73-8 S ppm . - -
3te | yuvasfeneBran]sd zine chloride fume 7646-85-7 Y mym . - .
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1353G-65-2,
320 | 9o Tazam Tupduodlasiivy | zinc chromates, a5 Cf 11103-B6-9, 0.01 mg/m’ - - -
37500-23-5
321 | Sad iipdem zinc stearate 557-05-1
) [T
- pUAARYIULATIZREAIT
* ‘/2“ . g - inhalable dust 15 mg/m’ - - -
seyuydiuslolf
] »
- aun‘mwwnnmwﬂﬂw'\
! e g - resplratle dust 5 mg.’m’ - - -
suumadiumilalf
322 | Fanvid oonlest zinc osde 1314.13-2
) v b
. sumANRR TR EIINg
* Y!_ v g - inhatable dust 15 mg/m3 - . -
ssuumaiumlald
£ o ¥_o1
+ QUATRYUIATAGROTTAYY
e ak e « respirable dust 5 mg/m’ - - -
syumaiudiRla
aza | yuveedanzd sanlud zinc cxide fume 1314+13-2 5 mg/m’ - . .
avsenou waslaoy Zircomiur campounds, 35 3
20 . pounes: Ta40-67-7 5 me/m’ ; . .
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sypgianndug audinun Inglhiffoimss
auedld iovsBrBamnTiLBnacE RN
"'inrhﬁmn-:wu’fuﬁ'uumm-:mﬁﬁunswgaqn\aihnm%n
fnuriEtddnantien Tusswhehen
“gymmTuIRRIgANg s

W ELRE

"%mhr‘{mmwlﬂu-ﬁuumm:muz‘n‘unﬂumﬁumaa
- - A
unanwhiasmssreuianmfgnidilzunyal

iFadfnman v iuresA RATOATILR

gm-&’mjswum-:-.ﬁww’la‘iﬁ

= u
“pumIBTMIRIBNTO TGRS
anagagssusadhonale wagsmrsadrfnzay

R sniTadal
e tfumsAudaEly TS AN

- P 4 ] - '
CAEIRDY L'uaLuar‘)nmmuauwmﬁﬂsanuwlmiﬁ

wusnaiunwleld (respirable dust)” wnafie 21
- | ud
aulyulnufulinanfsus mavaaen

SR mlagnuirins

mg/m’ WnERs
Hom nuwiia
wrts anfuddndannmeg

ppm

Fumndedoamemiignuiauius

asgpgivasmssanani® vl safusrd i
ﬁi’mﬁ‘ngﬁ-ﬁnw‘lﬁnnﬁ'unaaﬂrm-nﬁﬁmu'lﬂH‘l
¥ el sefurreiduiienmne

q Tusgyriadin” e suiupuiriuvsssnaiidunuga

padumglts (inhalable dus® wnede aumpywrednndwmiain

mavuaranniniaiie oo b

au 4 .
AU REARERTEIINTIAY
sidudupswdogunn

) wl e m fl s
fisunsegndwiudaodeatioly
Syt wiy wadnlrsuamiitiing e wivlsanmsndin

- (Y TR
grieadpdliifuniinh

P ")
i aoc lilAsAT turuaagluenEn N

silpsem s avtaagtuomAR




WM ed
1A en@ ARUAAY e 4 EALECRIRVTY] ba NS babe

U5q,mﬂﬂiuma‘mnﬁuammammmu
os WIRTF AU DM ERET 1

TmHﬁnansswsmﬁwummm@u’lumw%m? s wasAudunsfumiaiaende
91Teunly wasanmuiadadluminheunfsfuanudou st tavidse wa, seee
ﬁ'lwum'lﬁ’u"nué"wﬁ'm‘h’rfﬁn'awfisna'uﬁan'riﬁﬂﬂm‘ifu‘uammm'w‘hjs‘i’minmmﬁﬁwmuﬁa'ﬁuﬁ
Usgmdiivum

afisgnmemuarulude < wingasynsasvumnasglumsuinmg dams
wazsiiunrsdauaendy endheundy wasdanmsdaiumsvienaionfusminiay
WAIEIN Wasfve e beex adufinsuatainisuasduasossTianuieanyisnaly
Fartolui

13 @ Usumﬁuwam’t "Usvmmnsmavﬁmn"ﬁuavnun‘saausmu 04 UMsgI
AU S EIEI

in U?vmnﬁliﬂ'éu\mumumuam1mu-dsumﬁ”Lu‘sﬁ'zmmuwﬂm
$o o ludsenied

AN TDILANATNG Y MR Vinuasiiannszvudeniiomiiomsuins
Falulse mﬁu’lwmammwu‘uaquma'mmuaﬂrd {lus)

o & mum¢mawm’lwamu\J'i.,naummsummwmaqummw‘lummﬂmmmu
@ °'mum"l'm'mm‘muunmud‘summ

Uszdl o Suit oo wedmoy WAt oo
oty aviuanniv
fRTIBMINTEnsy nwsrnising
sbufinsuaiafinnsuasfunsesusinu



NANNAR: RATUBELRKLN sy
SMMIELAASAAMULLIEN MLRSNIEH LOWILATIRULEY
LLEUBIALUPEY LLBUEY/GEFAMAYNALIEY
ope acw RLALINDEK RENCUPIEY RLMULLEERM - MLEUILERNARIALARURIIEILN
opl oow LAUSELLUEEH SLKLBLERECH SLALENS]
SRRNYIEY -
AENEYULILNBLHANEEEI -
op oo LHBRINRRMEEIA LIILESEI LIEEY -
4 [l i hl- L ot
- oo MLaReR
e op TIGHUMCEY SLALAMICEILLUNSHLEUMEN DILARRAIRENEIMIOEN
- ool e
K
.oooR oow tOLEULLINLU WINA URLU sLuLenaLy
- oz sLusUNEUALRHLOEIefi LI LIRS
»a op )R NIELIL BruoenLe SLULEUENALY
(FRSRSAUREILL nuubacuy
SRALLUTRIELISELRS] (B RIBUIIISY) ngivl | n)LolPsLUIoUIGNAEN YULALLUTENLIILE
PLpWILUSING WIMSLANI nELBUReHLL egm/zeneusheeLctgLLUIUMLUIIEIELIEN
T g v R brre s

. SLUBUNGUALANLUBA]ALIBHELUMLILAA BRIV UAATUIBCISN 10 CLLELENOSRILIILLLNLELILIE © UeLELY

. (BLURERRLANITINLELI)




mrﬁz.rv -

fuslslLec ALBRELY PLEBOUSLUTILIER -
SUBRCLUIYRLILIAAMILILR /BEHELUNLARLURDLIEN -
prybseninsLEn -

Pﬂmmu_u\m_.nmms._mrc Emzhrcnmmww:agmb - .

BUGRIRH -

rlsngueey -

LherueusLe -

m_;mzmmcﬁ.:em_.ﬁwmpnm_",.@E.. -

LRy -

oo coq LunpaLenaLe/k -

ope oow

nueendp

L3

BLURLLY wny

CEAEARRILUECHESUNE MILAIILT
A Hb a e i A

™

en

TERATCEBNUEE

PPRRCS AN X




00D - 0O

YARIRLEL, REPLLIBIKLLY -
SUEMOLUIARLARY URRIALLRBITIALALUGLY -

UBAIMIIACKBLLHLY -

PUCURENENBLLABURLANLY -

LOUILITRURALIEIAPY] MVTNALREINNNUEaNLY -

(surmger pae-o) Lumsul o psLAsTLpEELElneLY -
npunyszsLy sirapureeiain

ARNNLELLY BREQUIAMQRLY JIBANLY ARINLY TAY HUPUNLIENYLBAE(RALS -

BLBUILA
anpvrﬁaﬁﬁmﬂrrcm»ms [133] E._urm.nﬂ_...:._m._.ﬂm;mn
BELIELE BRCLAPLEURLAGLARIIILEARUALY

ooP — oo

AYLERLLLY -
C[UTARBSTIUWRENTTRINLE ~

ALBALEART SLULEDEN SLULERREEINLY -
CRELUBULEREIUANATILE GEMIMTENAGEY LLULLL SaLammte -
E?"Emwxegqmrwmww:zs -

PLBUAL LT MELTULAR LSS LS -

LYBRIALENENLE -

:Es@mvmavrﬁcs:— Leufsen
E.:—h#.mncwrﬂrm vrmccﬂrﬁsr;@mnsnmﬁ:;

AERUBILAEGIALNLE
g =

:mﬁ.ﬂ@ﬁ&nﬁd wv_z._..q. -
S
n.\_,.."._‘.rzﬁn\ﬂm'»ﬁ.: Pwd_..—u... m.v._zﬁwn.._-.m:mhrc -
neLLy ﬂ.p..S._Cm.w GWChuWrc -
m,_.ﬂwm._vﬂmrﬂcmwrﬁ m._..;wmgﬁmxm.rﬁ BLELLY -

BRI uCY

ST m - .

BUITEILELY -
fonjeLna
F&oppqwmwaowswrc ANELY NBUASASLY LURLEALYNLBKALIELLUELY -
(ststipert D0} ULRASIEREMELELILESIILLLTE Re6L
Oow ~ ooG| SURISBRY i r.q.cﬂaxwarzpmmarﬁw SULLELUIBEMAIIALAUNLINALS - nLErnLe
() Sy S s S R i3

ALBLULLUTANUGELURLEY

vasmwssw?:gqm:ramEﬁmsw ALELKRCILEUBIBLILA T pLCivERbanRILLELES L & ubLaLI
e w R H3 ® At P = v (] [




onG'w - oop

e5UAHRELLLY -
UREIRBEY, RUBLHGKELY -

FLA ]

r.ﬂnmhm—_.rvﬂwmarmwsm.#c -
R.q.ﬂm—nﬁoh_.ﬂm?mmm._nmscazs\@wrc -

PR
CIALURLAGENANCORIULERIEEN YR RUOEAMUACANGLOLEIELY -
RERUAHEINGTMBELY NLBLLULLY -

NLALUSLURTLE LI REIULRILELASLUMY,
LURLIAPEY AEIHNCRELIUEMILLURERN Nes
RSN ODEIOELILE URBLALIILEARIANLE

preanLs -
rlugnpenreey

...._..c_".m.ﬂQWSE\:K@_@.»“GRFPE.Frcvmk_m__..mr.rzﬂmwmu:canﬁﬁ mn._z. mmﬁ:uwwr: -

JULURBLERLAMETILLA R R UHLEBRLESULINALANE AL -

ULHALBLISLUNY,
LUBLLLJCH RRMENEOPLIUBIILLUIIALN Ne14L

oop - 0ow {SHIMBEIL PAO'O) LBMILUYNY B9 _3,qmsrnpmzrc:mmzrqmbmﬂwpz - | mungamEeRULLILE UDBLIREALENEYRLE biEdREIRENLL
BLELABLUISLLLY -
PRALUSLULEELLLLY [RY SLULEAERRLALILE -
oo — 00e, LOUNLHCUTSUREARYTERY] ANUNBLIRENANTUREALY -
ﬂ:aE.smzz.wﬁmégw%nmmm&smro - ULEELAMGUIMLILALLUNLUALIL] PEIREN
SAUBTIBJMILY - | HLABRERMISUMITILLUIREN NETRIuLrer
oos - oc UREIALHSTRISELESI BHUILY BIUL ERUAASILE - | DELALE URBEurLL UALLSL UL ELLERBUNLE PLRUALAUARIRENRLE

LFBUALEELENELY DENELU RLBNPLLL -
LIMELY WLBSBILEULIASLY 1LY ELILOIASLLY -
EMSLUIBLLLL -




LLUULIIRLH
L -
ooz'g)

LRI MASULIRANLE ML BANMMLLUNLILE ~

BE._ﬁﬂ—ECrncwu
Er:_F_.._.mWEWRWrcw_._nDﬁwCD\m.Srwmmmm;@rcmrﬁrmFr: RREM SRMIFERGILLY -

AnpuLrussLIMiLenanesLconteuniineLy -

AUNLBORGRILLALLURYLELIAET bBOLALE
RLLBAENZRUAM SEHULRILELASLURTEIMLUALE
EBY NUBLIYENT)RERLHULTAGREBLELYLILT
RLLURRERY NOTBROLACY] RUEERUSLILEY
AUIANIULTUETBLARIRLENEUNLY

A
npuiatungisencs

DDG-.G - 003.6

RRALBR BRI MR SNUURABINERELIEILY -
ELACYRHBIAULN SUMEMBRNLPIGMAUIRENNERLCWILY -
RECRIAUNME GULE [RINEHMLY -

g

USSR LARNGRLLLEILY -
{summger Pa00)

.wER._m.Ewﬂ._. 26} _...P:a._w.#Gr:Pmml..E\vBW wcmucmwm:QWS»mﬁrwﬁﬂEwmﬂnm?rv -

m._.rﬂrmgnmnw_._.m.vrmar_.c;_—‘rﬁgm.wwms
ULAMLMUASLUNEMILUBLELPEY MUBLILENIt R
HESHULTUREMEMERILIUNITLLATIRLN RAIULLAE
SINJPEITUSLALEN, ULRUZISLAREILIBHNLY

uLteBungIREnLY




vﬂ.SﬂEEHﬁEvacmqmaﬂS.E_._.Qﬁhrc_..mw_. 5] _ﬁ.aisagﬁmwmawag.m: eUnpLit v WZW_

-
vz id =

PUERREEILEUBIMERTLLELA AL LS UBIMAUL EUIIBCIEN DURLITA & M

i

nosenBReLUn Ul ALKEIGILIRLEE B LOLAN UK Uh AL © Wi BT
oo Q0o'G cao’ol LLUULIT
[el=r) oo’ Q000w - 000D LLUULM

oootn - ooo‘g rvccﬂ.n

ooo'G) ~ aoo'®

o o

NLBONELUNEALIKEIRGIILIRLIZAI] NLAUAL

o=
3

WAL BU BN CERVIILIEN (ML) MLLEBENPERMRINLLBILESULIE & UbLELY






ANARNUIN

anansaauisuAsasiianldlunisnsiadasizi
(Calibration)







imited

*

Thai Environmental Technic L

=

NG

[+]

Ine

@

oy

VIHN MANATINIA]ON

=

5/1

AAN £Z0Z/v0/11 LTZT6EITTT N/S 003101 Y31 LLAN/BouR1eg Juo11D3)3

vzoz Anr CE0Z/LIO/TT 92-0TWd N/S L1 Amduies by 3UmMOA YsiH

vzoz Anr £20Z/10/50 S-OTWG N/S 131/2dwes Ay SWMOA YsiH

veog Anr £Z0Z/L0/TT ZE-0TWA N/S 13]/19yduwes diy SWnjoA Ytk

pzoz Anr £z02/10/60 Z1-0TWd N/S 13 LeduwIRg Ay BUIMOA YaiH 01-Wd

vz 0z dy £20T/H0/11 1ZZCEEITTT N/S 003 T0L YFTLLIWAIUERG DIUCIDZ)T

veoz Anr £Z0Z/L0/T1 91-dS1L N/S 13191dwes iy SWNOA YBiH

veoz Anr £Z0E/10/D0 SZ-dSL N/S 131/3ydwes aiy WMo Yty

vzoz Anr £20Z/10/51 ZH-dSL N/S 131 43ydudes Jiy aWwmoA Yot

g0z Anr £20Z/10/50 0b~dSL N/S 131 /oduwes iy SUWnjoA YBiH

€207 J1aquisidas 2202/60/12 8900 N/S U2sI | /UCHRIANED JO 31eIUILSD ds.L Iy wLiquy | g

207 Yase vZ02/50/21 ¢81 N/S H300T idv/ezhieuy 0S ‘os

GZ0Z Yorew vZ0z/e0/21 66E N/S H300Z 1dy/s9zhjeuy "ON “ON se "ON

$Z0Z WMoy $Z0Z/H0/11 LTZTEEITTT N/S OQFT0L HILLLAW/DoUReg DIU0ID3Y]
vZ0Z Ua1ew $Z0T/S0/$1-80 SEOTTIY N/S Z5-d(/IRIBWOULIRY | BB

5207 Ao £20Z/50/52 0THI108 N/S 8T¢-gHd/1938WolRg 1RUEI(

$20z Aenigad 202/20/30 v6ZH008 N/S 6Z MS/191W sen Aig 0T-Wd

pz0Z WMoy £ZOZ/H0/11 LZZTEE9TTT N/S 003101 H3NLLAn/Aoueg JU0I03Y3
vZ0Z YoIew €Z0Z/20/21-€0 GL9TITI N/S Z5-d0/1212WOuLDY | 123810

ve0T Aew £202/50/52 OTHIT08 N/S 81¢-gHd/1919wWolRy |RYBIg

§z0z Aerugay v202/20/10 LTET N/S X3GZ MSARIRW sen g 2)e|ndiped Ay eS| T
2)eq uonesqned "opN Juawidinbg yuswdinbg jo 351 Ipweled uondunsaq wsj

uonelgeD XN

WMALEBILABTIUE BLEBELUM] A WREEEEBINRBIINEEELURLELY
Ed = Il ¥ (=4 [ =4







ted

*

1mi

Thai Environmental Technic L

=

NG

<@

Ine

@

=y

VSHN AN TIHINRDN

§/¢

20z Wdy €20Z/H0/1T LTZE6EITTT N/S O0FTCL YI1LL3W/aUeRg DSOS 51
207 Wdy £20Z/v0/0% 18050ZS N/S BOUOH /218 ARAIIONDUCD 3
vZ0Z 1equusidag vZ02/20/82 DHZOOTEINELO N/S 0C0RYWILdO/A#2UNAUINIRd/BEEd DI uz ‘S W
5Z0Z Wdy vZ0Z/v0/01 1ZTZ6EITIT N/S 003104 §3 113w /a0uURieq JIU0II=)T 258310 B IO
pz0z aunf £202/90/62 6200-L10T-650Z N/S SG-06Z! \3Po/Acieqnaul 0og aod
§z0z Wdy $Z0Z/H0/01 ITEZEE9TITT N/S 0G370L Y31 LW e0ue|Rg djUuci)ZaY] salL
Sz0z Wdy $Z0Z/H0/01 LZZZEE9TIT N/S OdI0L YITLiTw/eoue)eg dluclizag sS4
$20Z 139010 £Z0E/01/0¢E CHBATEEA N/S OT1.-4 equoH/(emersdwa]) 19je Hd | amjesduwsy
20z 4290120 £20Z/01/0¢ CHRATHEA N/S DT.-4 BQUOH/ 1239 Hd Hd EM g
Gz0z Aenuer vZ0Z/ 10 AT TTY900TLDM N/S Il PIEZIAN FDUIBDM/UOIRDEIE PUIM PUB P3TS PUIM QM8 S
P20 IBQUIA0N £20z/11/L0 62T N/S 3001 Idv/Rzheuy 08
YEOT 1PqUIDAON €Z0z/11/80 OTT N/S 3001 2uApa)a L uazhieuy ‘O
FZ0Z JOYLUDAON £20Z/11/90 SSETE0L9TEY N/S Dey owsy | sezhieuy YOS
DZ0Z 12GIDACN £20Z/11/40 ZTHT N/S 3001 2uAp3)3 |ezA1euy f05
lzoz sequisydas £Z0Z/60/8T 1579290 N/S BPUIT : ADYHNDDY 40 ILvDI411HTD fos
A A €Z0Z/11/60 1821 N/S 3002 1dv/AszA1RUY "ON
yZ0z Aew £Z0e/11/01 706 N/S 3007 2uAp=13] /19zAjRuy "ON
A AR £Z0Z/11/60 €68 N/S 3002 Idv/ezhieuy "ON
bZ0Z Aew ¢Z0Z/11/60 QLET N/S YOUZ Idv/19zAeuy "ON
gzoz Anr CZ0Z/L0/50 MSLIE00V N/S dPUIT : ADVHNDIDY S0 JLYDIdILEAD “ON
pz0z Wdy €Z0Z/v0/11 LZZT6E9TTIT N/S OU3I0L YITLLIW/Boue|eg DIUCIIoBY]
bZ0Z Aew £Z0Z/50/60 ST9ZL N/S 00ZD4/qeT esa Ag 198 §'Z-Wd
bz07 Aew £Z0Z/50/L0 £080ZS00Z N/S duwles Ay 00z 10s138d OWlRUL §Z-Wd
AV £Z0T/50/60 908662 P0TYSZOT N/S §20Z/sMd-19s11Bd §'Z-Wd
20z Aen £202/50/80 11521 NS 00zZ0d/qeT esaw Ag 198 §'Z-Wd
£Z0Z Isnany Zz0Z/80/01 80SZLL N/S uoneiged Jo axesiued SZWd (D) Ay JaIquY | 7
uoleIgNED XEN 32 UOHEIGNERD 'oN Juswdinbz Juswdmnbg Jo 3517 1slowieled uoldiuosaq way

(ew) WRLEWIERETTBL LLEMELUN| A UBRPREBINABUINEREELURLELY







imited

Thai Environmental Technic L

£y £y

NA

o

Tne

by

VYSHN atadaInasy

a/%

00T 3sAeUyYSPCI

20z Jaquisidag v20Z/20/8¢2 ¢0S0110S0D0 N/S JP1swoyoydondads uondiosqy Jiwowy
$207 Wiy LAV ALAVIAL 94050505102 N/S Ui dues Iy 12Uosiad
pz0z wdy PZ0T/E0/21 YTHET N/S uenoAs|dues sy 12U0si3g
vzZ0Z Wy PLAVALAVIA TTTZ00TGT0C N/S Ueni©/120WeS Uiy J2UCsIag awng uz
ZAVA £Z0Z/H0/11 GRECLTHZTT N/S GOT dX/=2ur|Rg JU0153)3
207 1udy Ye0e/20/21 B90e010Z10T N/S Uen9/ARduwes Uiy 1eUosiag
pz0z Wy P20Z/e0/C1 £202001910Z N/S uenn/a3dules ay 1eucsiad
bz0z Judy PZ0Z/20/C1 16506501102 N/S uen/adwes ay Jeuosiag | 1snQ Sygeindssy
vZ07 Lequiaidas YZ0Z/e0/8¢ DHZO0TEINGLD N/S 0008vWILJOASLINIUBIDL/PELd D
20z Wdy PIAVALNIAS SG0C0I0ZT0Z N/S uen9/asdwes 1y jeuosiag
bz0z Wy P202/e0/2T 0STIOT N/S ueni/A21dules iy 1eucsiag
bz0z Wdy Y ZAVAL A 16010101102 N/S uennasdules ary 12UOSIdd SPIXO Uz
70T Wdy £202/D0/11 GBRCLZAZTT N/S G0Z dX/odour)eg D023
20z Wdy pZ0z/20/C1 2050500108 N/S uenn/mRydwes Jly 1euosiad
bzZ0Z Wdy vZ0Z/c0/C1 9205090P10Z N/S uen|oadwes Ay 1eUOSIad
207 dy P20C/e0/21 610L001510Z N/S uenin/R)duwes iy 1euosisy 1sNgeI0L Iy Buptiops | G
P20 Jequiadeq €Z0Z/21/P1 P6L0Z8 N/S QT T-L1S/RI9W 19437 PUNOS
Pe0g equissag £Z0zZ/C1/v1 065028 N/S ATT-LS/1219W 19437 PUNOS
tZ0g PquiaaaQ €Z02/21/2E 3¢9Z020CTLS N/S 0Z1-1SA0leIqNED 19AS7T PUnoS neuneea
PZ0C/e0/1¢ p20z/20/10 912091 N/S 9229 IdAL ODIV/12A37 puUnos pajessaiu
pe0T/20/1¢ b202/e0/10 Zhingl NS 9729 JdAL ODV/12A7] punos pajelsaju|
bZ0z/20/1¢ e0c/e0/10 860011 N/S 9729 FdAL ODY/19A] PUNOS PEjRIBIUY
vZ0T/20/18 b202/%0/10 6600L0 N/S 9729 JdAL OV/19AS PUNOS pa)RIBalU|
7207 35NNy £Z0T/80/91 829105081 N/S SIEWIUSJ UODIBY(]/I0JRIGED 12AST PUNOS 4 pz ban PAST PUNCS | P
uonRIgeD PEN aleq uopeiqned ‘oN Juawdmbz Juswdinba Jo 1517 I21pwered uondissg Wizl

(aw) ®aLesl WHGJJ@WPPWEwrcﬁﬁV%QMWQWE RRRINEEBELUBLELY







imited

Thai Environmental Technic L

[ =)

1IN0

Q

Ing

@

VSN MmanadaIndan

S/

Gzog Aenigag (AN LAV P9ZL61Z N/S VINY/1Z1auiounal | sseig-u-pinbi
Gzoz Aenigsy De0e/20/81 £921612 N/S YAlY/J3awouay | sseo-ui-pinbr
Gzoz Aenigsy bz0Z/20/51 C9CI61E N/S YINY/1913WLoWIRY | SSEID-Ul-pinby
CTAASLUIEE ve0e/c0/51 19Z161Z N/S YINY/191IOWLIBY || $SR19-ul-pINbi
Gzoz Aenigad E0e/T0/51 09ZL61Z N/S YINY/ISISLUOWLIDY | SSE1H-UI-pInbr
Gz0z Aenigad 20 /20/51 6SCLATE N/S YWY/1SIBWoulay | sseo-u-pinbr 1esH
pz0T/e0/1¢ bZ0Z/c0/10 8€0CCT N/S 929 AdAL ODV/19AR7 PUNOS pajeisdu|
AV AR £20¢/80/01 8Z9105081 N/S SIBLILIS ) UODIBIQ/10IRIGNED 13AST PUNOS 1y g b
6z0z Aenigsy bZ02/c0/eE L0Z008BOLT N/S 0£1-LS MILANNOS/1232W 950 SSION
Gzoz Aenigay [ZASALAVEYS 50001022 N/S 027-1S MILANNOS/BIBN 350 SSION
Gz0z Aenigad bZ0Z/e0/ee 80Z008CLT N/S 021-LS MILANNOS/R12W 950( SSION UnesH pue
Gzoz Aenigay | ZACALAV £50001022 N/S 0CT-LS MILANNOS/ RS 250 S510N 250(] ISION Ayafes jeuonednang | g
HZ0z Isnany £202/80/81 606Z06X59E N/S Buaubad/AspWojoydonads
vz0z Wdy v20¢/20/C1 20050900102 N/S UEND /AN AWES Iy 12UCSIDY
vZ0Z \dy pZ0zZ/20/C1 200€0L0800Z N/S uenin/sdules Uy 12Ucsiad
bZ0z Vidy pZ0zZ/20/C1 L10€0L0800Z N/S UeIDAHdAIES Uy RUCSIDY BIUOWILLY
20 Uew £202/60/6¢ 28601001 N/S 001 1-5D/ydessozewony) uoy
20T Wdy bz0z/20/C1 (Z0S090110Z N/S uennaduies Jiy 12UCSISY
20z Wdy pZ0zZ/20/C1 STIZ001ST0Z N/S uenIDAZdUes ly 12ucsiay
vz0z WWdy p20zZ/20/C1 020Z0TIS10Z NS uBjo/ASdWes dly 12UCsIay | SPUOYYD USBOIPAH
vZ0z ISnany £202/80/81 606ZP0OEMTIE N/S JaunuppagAaewcioydondadg
20z \dy p202/e0/¢1 Z00£0.L0800Z N/S ueninAsdues Iy |2uesag
pZ0z udy vZ0Z/e0/C1 110£0L0800€ N/S uenin/Asjduwes Iy jRuoslag
4Z0Z Wdy PZ0Z/20/21 FOTS090110Z N/S uennadules iy jeucsiag DULOYD {UODY Iy BUBLOM, | G
uoReIgneD PEN 23] UCKRIgNED ‘oN juawdinby wawdinbg jo 35N B1eturied uondiosasg way

(B) WILEUILRETBE BLEVELUN] A UCIENRLBINRLINEEELUNLELY







imited

Thai Environmental Technic L

b

ANA

o

Ine

@

=)

PY3UN MANATIUIAAON

)

5/5

05-X1 UODBIA/ASIBIN XN

Aysuaiu) 34817

HE0T I2GUIBAON €T0T/11/60 0Z96€ IV N/S

§z0z Aenigad H202/20/51 0LZ1612 N/S YNY/IB10WOULSY | $5B)5-Ul-pinbi

5z0z Aenugay v202/20/57 6922612 N/S YWY/1212W0uIRY || SSR1S-Ul-pInbi

¢zoz Aenigad v20Z/20/51 8921612 N/S YNY/ARIBUIOUWLBY | sse19-ui-pinbr

Gzoz Aenugay ve0e/20/51 L9TL61E N/S YINY/9IUWIOULBY | sse1D-ul-pinbl

$z0z Aenigs 9202/20/51 9924612 N/S YINV/121Wounay | sseyo-ui-pinbr (‘3ucD) yneal pue

Gz0z Aenugay $Z0Z/20/51 S9ZL61T N/S YY/193BLIounay | ssein-ul-pinbr (u0D) 1eaH Ajeges jeuoednang | 9

31e(] uonedlyed ‘opN Juawdinbg wawdmbg jo 15 loisweled uonduosaq wsy|

UoHEINED XN

(Bl) MALEBILEENBLELEWELUM] L] LCIERCEVIMALT NEBESLULLLLHY
] r = m 5 P P =







O TET

Equipment Type

Personal Pump/Parameter

Personal Pump Calibration Report

Thai Environmental Technic Limited
13N maliadanadaylng s1na

Equipment Range 0.1-7.0 Umin
Calibration Range 0.:-4.0 I/min
Calibration Type Orycal
Calibration S/N 4491
Personal Pump Hi Flow/ P 84 P
[tem AN 1 AN 2 AN 3 Average Uncertainty
S/N Low Flow
1. 20151102080 0.5 0.4956 0.4958 0.4960 0.4958 +0.0002
2, 20151002115 0.5 0.4966 0.4968 04970 0.4%68 +0.0002
3. 20110605020 0.5 0.4984 (0.4988 0.4988 0.4986 +0.0002
4, 20080703017 1.0 0.9%60 0.9970 0.9980 0.9970 +0.0010
5. 20110605104 1.0 0.9950 0.9960 0.9670 0.9960 +0.0010
6. 20080703011 1.0 0.6940 0.9950 0.9960 0.5950 +0.0010
7. 20080703007 10 0.9960 0.9570 0.9280 0.9970C +0.0010
8. 20080703002 1.0 0.9970 0.9980 0.9990 0.9980 +0.0010
9. 20140605003 1.0 0.9%40 0.9950 0.9960 0.9950 +0.0010
10. 20140505073 20 1.9960 1.9970 1.5980 1.9970 +0.0010
11, 20140505076 2.0 1.5950 1.9960 1.9970 1.9960 0.0010
12. 20120103055 2.0 1.9970 1.9%80 1.9990 1.9980 +0.0010
13. 20151002111 20 1.9940 1.9950 1.9960 1.9950 +0.0010
14, 20110101091 2.0 1.8960 19970 1.9980 1.9970 +0.0010
15. 20151003019 20 1.9950 1.9960 1.9970 1.9960 +0.0010
16, 13424 20 1.9970 1.9980 1.9590 1.9580 +0.001C
17 101150 20 1.9960 1.9970 1.9580 19970 +0.001C
18. 20140605026 2.0 1.9970 1.9880 1.9990 1.9980 +0.0C10
19, 20110550597 2.5 2.4960 24970 2.4580 24970 +0.0010
20. 20151003023 2.5 2.4970 2.4980 2.4%90 24980 +0.0010
21. 20120103054 25 2.4950 2.4960 24970 2.4560 +0.0010
Calibration Date___12 03. [/ 67
Calibration By
Remark : Uncertainty Type A = g = SD

SD
X

]

Jn

Standard deviation

Mean







TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) s:\%\\*“//%g
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES ?/(;,__\\"R“‘\\
33474 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10230 R

TEL.0-2717-3000-29  FAN.(-2719-9484

CALIBRATIOHN 008

Cert.No.: 23CHOB44
e fuo s @ Page.: Tof 2
Certificate of Calibration
Equipment : pH Meter
Manufacturer : Horiba
Model : LAQUA-PH1300
Serial No. : BOBDO012
ID No. : Ins-LAB-026
Condition As-Received: Used ltem

Received Date :
Calibration Date :
Reference :

Submitted by :

Calibration Place:
Ambient Temperature :
Relative Humidity :

Calibration Procedure :

Calibrated by :

Approved by :

(\/)Saithip Meangmai

{ ) Warakom Lerngagtrakul

{ ) Ponpan Paipim

Issue Date :

31 October 2023
01 November 2023
2310-08430C-7

Thai Environmental Technic Limited

1/6 Soi Ramkhamhaeng 145,

Khwaeng/Khet Saphan Sung,

Bangkok 1024C

Laboratory (Thai Environment Technic Limited)
{254 - 24.2) °C

(69.3 - B66.7) %

In - house method

- CP-OCH2 by direct measurement with standard

valtage calibrator and direct measurement
with certified reference material (CRM)
Khit Ruttanaprapachai

ol

Approved Signatory

10 November 2023

The Uncertainties are for a confidence probability of approximately 95%

This cendficate may not be reproduced other than in Tull, except with the prior written

Approval of the head of Corporate Services 3 Equipment Calibration and Testing Services.

A 0060438



Condition of this calibration resuit

1. Reference Standard Instrument -

Instrument
1) Document Process Calibrator

2) Digital Thermometer -
This certification is traceable to the International System of Unit maintained through:-
- Technology Promotion Association (Thailand - Japan)

2. Certified Reference Materials

Buffer Solution
pH 1.879
pH 4.008
pH 6.865
pH 9.181
*pH 12,45

Serial No. ID No. Cert. No.
43160066 130RC092 23E1284
130RC018 23T1595

Cert. No.:
Page.:

Due Date
10 Apr 2024
13 Sep 2024

: The measurement results are traceable {o Sl through CPA chem Ltd.,

ANSI-ASQ National Accreditation Board, Accredited No. AR-1835

Manufacturer
CPA chem
CPA chem
CPA chem
CPA chem

Hach Lenge GmbH

Lot No.
823319
931958
788996
931960
C02902

Exp. date
20 Jun 2024

01 Oct 2025
01 Jan 2024
01 Cct 2024
19 Nov 2023

23CHOB44
20f2

3. This certificate is valid only to the item calibrated on date and place of calibration.

Calibration Results

Function : mV Measurement
Performing standard curve by Fluke at pH (1.7,4,7,10)

Unit Under Nominal | Standard . Uncertainty of | Coverage
. . Actual Reading
Calibration Value Voltage Measurement factor
Input (tmV} k
pH mv mV pH
pH Meter 1.680 314.73 314.7 1.680 0.058 2.00
S/N.: B08D0012 4,000 177.48 774 4.000 0.058 2.00
6.860 8.28 8.3 6.860 0.058 2.00
7.000 0.00 0.0 7.000 0.058 2.00
9.180 -128.97 -129.0 8.180 0.058 2.00
10.000 -177.48 -177.4 10.000 0.058 2.00
Function : pH Measurement
Performing four buffers standard curve by using buffer nominal pH {1.7,4,7,9)
Unit Under Standard pH Actual pH JActual mVj Uncertainty of Coverage
Calibration Buffer Solution Reading | Reading | pH measurement factor
(mV) &) k
pH Electrode 1.879 1.666 296.3 0.0071 213
SIN.: 8X3D0537 4.008 3,992 159.1 0.0088 225
6.865 6.845 -10.1 0.015 2.20
9.181 9.138 -143.9 0.014 2.00
*12.45 12.427 -335.9 0.056 2.00

Remark: *:

Not NSC-ONSC Accredited

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k, providing a level of confidence of approximately 95 %.

-000-

s,

a 1188741



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

5344 PATTANAKARM ROAD SGI 13, SUANLUANG, SUANLUANG BANGIKOK 102350
TEL. 0-2717-3000-29  FAX.0-2719-9:484 CALmRA:nou 0008

Cert.No.: 23CHO261
Page.: 1 of 2

Certificate of Calibration

Equipment :
Manufacturer :
Model :

Serial No. :

1D No. :

Condition As-Received:

Received Date :
Calibration Date :
Reference :

Submitted by :

Calibration Place:
Ambient Temperature ;
Relative Humidity :

Calibration Procedure:

Calibrated by :

Approved by :

(/ } Malee Butkruea
( ) Baithip Meangmai

{ ) Warakorn Lermngagtraku

Issue Date :

Conductivity Meter
Horiba

ES-51E

5205087

Used Item

10 April 2023

10 April 20623
2304-01460C-15

Thai Environmental Technic Limited
1/6 Soi Ramkhamhaeng 145,
Khwaeng/Khet Saphan Sung,
Bangkok 10240

Laboratory ( Thai Environment Technic Limited)
{30.2 - 31,3) °C (Cn-Site)
(37.7 - 36.1) % (On-Site)

In -house method :

- CP-OCH3 : based on direct measurement by

using certified reference material (CRM)
Saithip Meangmai

el -

Approved Signatory

25 April 2023

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in full, except with the prior written

Appreval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.

A 0053466






Cert.No.: 23CHQO261

Page.: 2 of 2
Condition of this result of calibration
"~ 1, Reference Standard Instrument -
Instrument Serial No. ID No. Certificate No. Due date
1) Digital Thermometer 3073801 70RC137 2211236 10 Oct 2023

' _ This certification is traceable to the International System of Unit maintained at:-
- Traceable to National Institute of Metrology (Thailand}, NIMT
2. Certified Reference Materials :-
- Conduectivity calibration solution, CPA chem Ltd., The measurement results are traceable to SI
through CPA chem Ltd., ANSI-ASQ National Accreditation Board, Accredited No, AR-1835

Conductivity Solution Manufacturer Lot No. Exp. date
1.413 mS/em CPA Chem 826595 09 July 2023

- Control Conductivity calibration solution temperature by Water bath (25+0.2) °c
- 3. This certificate is valid only to the item calibrated on date and place of calibration.

. Calibration results

Function : Conductivity Measurement

-~ {*} After Adjustmentat 1413.0 uSicm

* Conductivity Electrode Serial No.: 3CCA0150

Standard Before Adjustment After Adjustment Uncertainty Coverage
Conductivity Solution LUC* Reading UUC* Reading of Measurement factor
(%) k
1.413 mSfem 1.256 mSfem 1.413 mS/em 0.011 mS/om 2.00
" Remark - UUC* = Unit Under Calibration

- Adjustment Cell constant = 1.030 em’”

_ The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
~ factor k, providing a level of confidence of approximately 95 %.

~-000-

a 1158495







TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL. 0-2717-3000-2  FAX.0-2719-9484

.\\\‘“'"‘”'”’[('
RN

Cert.No.:
Page.:

Certificate of Calibration

Equipment :
Manufacturer:
Model :

Serial No. :

1D No.:

Submitted by :

Location :

Received order:
Calibration Date :

Ambient Temperature :
Relative Humidity :

Calibrated by :

Approved by :
{ YPornthippa Tameyakul

{ /) Malee Butkruea
{ ) Suwit Imjai

Issue Date :

Electronic Balance
Mettler Toledo
AB204
1116392227
TET.LAB.BALOY

Thai Environmental Technic Limited
1/6 Soi Ramkhamhaeng 145,
Khwaeng/Khet Saphan Sung,
Bangkok 10240

Balance Reoom

10 April 2023
11 April 2023

15 °C 1o 40 °C
30 % to 90 %

Khit Ruttanaprapachai

Nl

Approved Signatory

25 April 2023

The Uncertainties are for a confidence probabifity of approximately 5%

This certificate may not be reproduced other than in full, except with the prior wrilien

Approval of the head of Corporate Serviess 5 ; Equipment Calibration and Testing Services.

=TIS1-TIS17025
CALIBRATION 0GB

23MM160
1of3

A (053464






Equipment : Electronic Balance Cert.No.: 23MM160
Condition As-Received : Used Item Page: 2 of 3

 Reference : 2304-01460C-12
Procedure used -
Calibration were conducted using in-house calibration procedure CP-OB01 according to direct
: measurement method against standard weight.
Condition of this result of calibration
1. Reference standard instruments:-

Due date

Instruments iiode! Serial No. 1B No. Test report No.
1) Standard Weight Set (E2) 15884 24053 7O0RCO07 MM-0010-22
2. This certificate is valid only to the item calibrated on date and place of calibration.

3. This result of calibration was made on requested at the point specified by customer.

4., This certificate is not certified for any commercial transaction.
.+ 5. This certification is traceable to the International System of Unit.

~ Result of calibration ({ ) Without Adjustment ( * ) After Adjustment by External Calibration
~ Range capagity ; 0 g to 210 g Resolution 0.0001 g

. Before Adjustment :

Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(g) (g) {g) {tmg) (k)
100 99.9082 +0.0018 0.18 2.00
: 200 199.9965 +0.0035 0.29 2.00
 After Adjustment :
1. Determination of the standard deviation of weighing machine {n=10}
Applied Weight Standard Deviation
(g) of Reading (g)
100 0.00007
200 0.00007

20 Jan 2024

a 1158499






Equipment ; Electronic Balance
. Condition As-Received : Used ltem
Reference ; 2304-01460C-12
Result of calibration

_ 2. Effect of off center loading

A mass of 100 g was placed to various position on the pan.
. The weighing machine reading error obtained is given in the table

Cert.No.: 23MM160
Page: 3 of 3

Front

Front

Position 1 Position 2 Position 3 Pasition 4 Pasition 5
(g} (9} (g9} (g} (9)
-0.0002 -0.0002 -0.0003 -0.0003 -0,0002

3. Departure from nominal value
Balance Measurement
Applied Weight Reading Correction Uncertainty
(g} {9) (g) (xmg)
Unload 0.0000 0.0000 0.14
0.01 0.0100 0.0000 0.14
0.1 0.1001 -0.0001 0.14
0.5 0.5000 0.0000 0.14
1 1.0001 -(.0001 0.14
5 5.0000 0.0000 0.14
10 9.9999 +0.0001 0.14
25 24,9998 +0.0002 0.15
50 49,9998 +0.0002 0.18
100 99,9999 +0.0001 0.18
200 200.0000 0.0000 0.29

Maximum difference between

0

Coverage
Factor
{ k)
2.1
211
2.1
2.11
2.1
211
2.1
2.07
2.05
2.00
2.00

off-center and central loading

{9)
0007

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage

- factor k , providing a level of confidence of approximately 85 %.

~-000-

Waly.
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
534/4 PATTANAKARN ROAD SOT 18, SUANLUANG, SUANLUANG BANGKOK 10250
TEL.0-2717-3000-20  FAX.0-2719-9484

NSC-TISE-TIS17025
CALIBRATION Q008

Cert.No.:
Page.:

Certificate of Calibration

Equipment ;
Manufacturer :
Modet :

Serial No. :

iD No. ;

Submitted by :

Location :

Received order :
Calibration Date :

Ambient Temperature :
Relative Humidity :

Calibrated by :

Approved by :
Pornthippa Tameyaku!

-
(/ )} Malee Butkruea
() Suwit Imjai

Issue Date !

Electronic Balance
Mettler Toledo
XP205DR

11202738856

Thai Environmental Technic Limited
1/6 Soi Ramkhamhaeng 1485,
Khwaeng/Khet Saphan Sung,
Bangkok 10240

Balance Room

10 April 2023
11 April 2023

15 °C to 40 °C
30 % 10 90 %

Khit Ruttanaprapachai

W -

Approved Signaiory

25 April 2023

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in full, except with the prior written

Approval of the head of Corporate Services 3 ; Equipment Calibration and Testing Services.

23MM161
1ol 3

A 0053465






Equipment : Electronic Balance Cert.No.: 23MM161
Condition As-Received : Used ltem Page: 2 of 3
Reference : 2304-01460C-13
Procedure used :-
Calibration were conducted using in-house calibration procedure CP-OB01 according to direct
measurement method against standard weight.
Condition of this result of calibration
- 1. Reference standard instruments:-
instruments Model Serial No. IR No. Test report No. Due date
. 1) Standard Weight Set (E2) 15884 24053 7ORCO07 MM-0010-22 20 Jan 2024
2. This certificate is valid only to the item calibrated on date and place of calibration.
" 3. This result of calibration was made on requested at the point specified by customer.
4. This certificate is not certified for any commercial transaction.
- 5. This certification is traceable to the International System of Unit.
Result of calibration ( ) Without Adjustment (* ) After Adjustment by Internal Calibration

- Range capacity : 0 g to 81 g Resolution $.00001 g
81 g to 220 g Resolution 0.0001 g
Before Adjustment :
Balance Measurement Coverage
Applied Weight Reading Correction Uncertainty Factor
(9) (9) (9) (tmg) (k)
80 79.09946 +0.00054 0.15 2.00
200 199.9984 +0.0016 0.30 2.00
- After Adjustment :
1. Determination of the standard deviation of weighing machine {(n=10)
Applied Weight Standard Deviation
{g) of Reading (g)
80 0.000023
200 0.00008

Widye

a 1158487






- Equipment . Electronic Balance
Condition As-Received : Used ltem

- Reference : 2304-01460C-13

Result of calibration

;2. Effect of off center loading
A mass of 100 g was placed to various position on the pan.
~ The weighing machine reading error obtained is given in the table

Cert.No.: Z3MM161
Page: 3 0of 3

Front

1

Front

Ty

Front

Position 1 Position 2 Position 3 Position 4 Position 5
(9) (g) (9} (g) (g)
-0.0001 -0.0001 -0.0002 -0.0001 0.0000
3. Departure from nominal vaiue
Balance Measurement
Applied Weight Reading Correction Uncertainty
(g) {g) (g) (mg}
Unload 0.00000 0.00000 0.038
0.1 0.01000 0.00000 0.039
0.05 0.05000 0.00000 0.038
1 1.00001 -0.00001 0.040
2 2.00001 -0.00001 0.040
5 5.00001 -0.00001 0.042
10 10.00001 -0.00001 0.045
20 20.00001 -0.00001 0.051
50 49,92998 +0.00002 0.085
80 80.00002 -0.00002 0.15
200 199.9999 +0.0001 0.30

Maximum difference between

off-center and central ioading

{g)

0.0001

Coverage
Factor
(k)
2.28
2.28
2.28
2,23
2.23
217
213
2.06
2.00
2.00
2.00

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage

© factor k , providing a level of confidence of approximately 95 %.

-olo-

Wl .

a 1158496






" PROMOTION 4

TEL. 0-271

Edquipment .
Manufacturer :
Modet :

Serlal No. :
iD No. ;

Submitted by :

Location :

Receivad Order :
Calibration Date :
Ambient Temperature :
Relative Humidity :

Calibrated by :
Approvad by :

) Pomthippa Tameyakul
(/ } Malee Butkruea

lssue Date

LSS ] i,
3 EQ'E'II“\"J.N? CALIBRATION ANT TESTING SERVICES

G, SUANLUANG BANGIOK 10250

-3000-2¢  PASL 0-2719.0484

BOD Incubsator
Accuplus
i250-D8
2052-1017-0020

LAB BCD 06

\“\lilllﬂ,,}_

_* Nl

S I

==

’1///&35

/'/th,:.\\\\\ 3
NEC-TIBITIE1T025
CALIBRATICH 0008
Cert, No.: 23TM704

Fage: 10of 3

Thai Environmental Techhic Limited
1/8 Soi Ramlchamhaeng 145,
Khwaeng/Khet Saphan Sung,

Bangkok 10240

Laboratory {Thai Environmental Technic Limited)

29 June 2023
29 June 2023
(26£103°C
(B0+30)%

Suwit Imjai

Approved Signaiory

5 July 2023

The Uneertainties ave for a confidence probability of approximately 95%

This certificate may not be reprodueed other thar in full, except with the prior writien

Approval of the head of Corporeie $ervices 3 : Equipment Calibration snd Testing Services.

4 0053533




Equipment : BOD Incubator Cert. No.: 23TM704
Condition As-Recsived : Used ltem ’ Page: 2 of 3
Reference : 2306-07120C-8

Procedure Used :-

Calibration were conducted using calibration procedure CP-OT02 according to direct measurement
method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ).

The temperature scale used was based on ITS-80.
Condition of this resuit of caiibratien
1. Reference standard instrument:- :

instrument Serial No, Cert. No. Traceable Due Date

1 ) Data Acquisition MYE7013823 23LMBE TPA 25 Mar 2024
2, This certificate is valid only fo the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.

Remark : TPA : Technology Promotion Association ( Thailand - Japan )
Result of Calibration :- {(*) Without Adjustment

Function of UUC*: . Temperature Source
Fresh alr setting Not Avallable nt during calibration
. Beginning Finished
Temp. {°C) 24 24
f REL. Mumid. (% ) 87 64
jez2 4 AC Supply ( Volt ) 229 227
[<) [=)
1 g trety > Position Ref. Std.
H e ' ID No.:
§ | & 1 21-17RTD-D1
= r7 -2 21-17RTD-02
W ,zﬂ_ 4 / 3 17RTD-03
- 4 17RTD-04
~t v - 5 17RTD-05
8 17RTD-08
. 7 1TRTD-07
Probe Installation Details : Dimension of Chamber g 23-17RTD-08
a= 10  cm D= 0.48 m 9 (ref) 23-17RTD-08
b= 10 cm W= 050 m
c= 10 om " H= 11 m

Capacity = 0286 m

Paly, .

a 1168975



Eguipment ; BOD Incubaior Sert, Moo 23TM704
Condition As-Recsbved ! Used lem Page: 3of3
Reference : 2208-07120C-8
Resuit of Calibration ;- {7} Without Adjustmens
Function of ULIG Tempsrature Sourse
Fresh air seiting : Not Available
Calibration | yuoe (232 1 Temperatire Tempersture Qverall [Coverage
Polnt Setting | Reading etabitity uniormify Variation] Facior
(°C) | eyl ey (£°C) {°C) (°C) | &
20.0 20.0 18.7 0.38 0.38 1.1 2
Calibration leastred Temperature ( °C ) .
i o Uncertainty
Point Position
(°C) i 2 3 4 5 & 7 8 8 {raf.) (£°C)
20.0 20.244 | 20.180 | 20,158 | 20.066 | 20.002 | 19.874 19.712 | 19.822 | 19.985 0.58

Average” : The average of 30 valuss in eash position.

Temperature stability : One-half of the greatest mesdmum difference of measured femperature at any one sensor.
Temperature uniformity : The maximum difference of measured temperaiures at any sensors and the measured
temperature at the reference location which are observed at the same time or at as close an observation time a8
possible to determine the temperéh.are pattern or homogeneity within the chamber under steady-state conditions.
Cverall Variation : The Difference of the maximum and minimum measured femperatures throughout observation.
WC* ¢ Unit Under Calibration

Note . The reported uncertainty of measuremant was Included stabifity and excluded uniformity .

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor &, providing a levet of confidence of approximately 95 9%,

Ralils
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TRECHNOLOGY PROMOTION ASSOCIATION (PHAILAND-JAPARN) ik
CORPGRATE SERVICES 3 EQUIPMENT CALIBRATION AND TESTING SERVICES "2 F

534 PATTANAKARN ROAD SOT 18, SUANLUANG, SUANLUANG BANGKOK 1023 il Serlif SRR

HSC-TISITISTO25
TEL, 0-2717-3000-29  FAX, §-1718-8484 CALIBRATIGN 0003

Cert.No.: 23CHO4E3
Pags. 10f3

Certificate of Calibration

Equipment :
Wanuiacturer !

Model :

Serial No. @

1D No.:

Condition As-Received:
Received Date :
Calibration Date :
Reference ©

Submitted by :

Calibhration Place :

Ambient Temperature :
Relative Humidity :
Calibration Procedure :

Calibrated by :

Approved by :

(/f Saithip Meangmai

(Y Warakorn Lerngagtrakul

{ ) Ponpan Paipim

issue Date ©

Spectrophotometer
Perkin Elmer

Lambda 365

365K0042800

Used liem

18 August 2023
18 August 2023
2308-04680C-1

Thai Environmental Technic Limited
1/6 Soi Ramkhamhaeng 145,
Knhwaeng/Khet Saphan 8Sung,
Bangkok 10240

Laboratory (Thai Environment Technic Limited}

(255 -253)°C (On-Site)
(57.8-60.6)% (On-Site)

in - house method

CP-OCH4 based on ASTM E 275-01

Kunchit Promprat

Approved Signé‘tory

22 August 2023

The Uncertainties are for a confidence probability of approximately 95%

This cenifieate may not be reprodused other thay jr full, except w ish the prior writen

Approval of the head of Corporate Services 3« Bauipment Calibration and Testing Servives.




Cert. No.: 23CHO483
Page: 20of3
Condition of calibration result

1. Reference Standard Material :

Material Serial No, Certificate No, Due date
1. Absorbance Standard set 8331 105939 28 Sep 2024
2. Wavelength Standard set 8417 100498 25 Mar 2024
3. Wavelength Standard set 8418 100489 25 Mar 2024
4. Stray Light Standard set 8418 108963 01 Feb 2025

2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certificate is traceable to the International System of Unit maintained through
- Starmna Scientific Lid.
4. Spectral BandWidth : 1 nm
Scan Speed ; 30 nm/min

Calibration Results : without adjustment

Wavelength Accuracy

Certified Values Uncertainty of Coverags
of Reference Material HUC Reading Measurement Factor
{nm) {nm) {#nm) k
418,53 418.54 0.12 2.00 .
536.52 536.13 0.12 2.00
638.00 637.64 0.14 2.05
684.50 684.49 0.13 2,00 e
879.41 879.42 0.12 2.00




Cerl. No. 1 23CHO493

Page: 3of3
Calibration Results : without adjusirnent
Photometric Accuracy
Wavelength Certified Values Uncertainty of Coverage
LHUC Reading
of Reference Material Measurement Factor
{nim) { Abs )} {Abs) (=Abs) k
Zero 0.0000 0.0028 2.00
0.5712 0.5699 0.0031 2.00
4200
0.7510 0.7484 0.0031 2,00
1.0893 1.0877 0.0033 2,00
Zero -0.0001 0.0028 2.00
0.5224 0.5209 0.0028 2.00
546.1
0.6856 0.883%2 0.0028 2,00
0.9937 0.8921 0.0028 2.00
Zero -0.0001 0.0028 2.00
0.5397 0.6375 0.0028 200
835.0
0.6832 0.6810 0.0028 2.00
0.9886 0.9861 0.0028 2,00
Stray Light
* Btraylight at
Reading at  260.74 nm 1 0.17 nm
280,74 nm % 091 nim
Abs 2.0488
%T 0.8951
Remark

~ Each individuai filter is measured against the empty filter holder {blank) used to zero the specirophotometer

- The Potassium Dichromate filled celis are measured against a Perchloric acid biank.

- Cut-off wavelength of stray light reference material (Potassium lodide) at wavelength 26074 nm £ 0.11 nm
- Result = Pass, If Absorbance > 2.00 Abs and Transmission < 1.0 %T at Wavelength 28074 nm = 0.1 nm :
- * : Not NSC-ONSC Accredited

The reported uncertainty of measurement was based on 3 standard unceriainty multiplied by a coverage

factor k, providing a level of confidence of approximately 95 %.

=000~







FSH 1222

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
AAnalyst 100

Customer : u3¥M watindvwndauine Date Tested: 28-ii.m.-67
AR Recommendation Recertification
Address :  1/6 afapsuaAuuY 145, Period 6 Months
waeATWIUEY, adrWuge,  Recertification Due: 27-n.8:.-67
AgItne 10240 TH Date Last Certified: 29-1.51.-66
User Name: aal Aaddnd wiasou Visit Number: 1 0f 2
Phone: 02-3737799 TH ONE SOURCE Phone:  081-7316733, 082-1086572
E-mail: phorntip.p@tet1995.com E-mail: thonesource@gmail.com

Ketsarin.Chuayphin@eurofinsasia.com

CONFIGURATION TESTED

MODEL SERIAL NUMBER SOFTWARE
AAnalyst 100 04050110503 AA WinLab 3.2
TEST STANDARD USED PART NUMBER

Copper N9300183

Filter 0.2 % MGO0-057

Page 1 of 4

TH ONE SCURCE Co.,Lid. 33/119, T.Ladsawai, A.Lam Luk Ka, Pathum Thani 12150, Thailand




MAINTENANCE REPORT

ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
AAnalyst 100

FSR 1222

SERIAL NUMBER 04050110503 DATE TESTED 28-ii.n.-67
1. OPTIC CHECKS
A. Optical alignment condition (if necessary)
B. Condition of Mirrors,Lenses etc.(if necessary)
C. D2,HCL beam adjust (if necessary) l____l
2. GAS SYSTEM CHECKS
A. Leak test all internal and extenal gas box joints
B. All gas box safety features
C. Burner system including nebulizer and all o-ring and gasket
D. Drain system { safety )
3. ELECTRONICS CHECKS
A. Power Supplies
+5.00 Vdc + 0.2 Vdc +5.02 Vdc
+11.50 Vde + 0.2 Vdc +11.46 Vdc
+ 15.00 Vdc + 1.0 Vdc +14.99 Vde
- 15.00 Vdc + 1.0 Vde -15.08 Vde
+ 35.00 Vdc + 3.0 Vdc +35.13 Vde
4, WAVELENGTH ACCURACY TEST
A.Zn Lamp wavelength 213.9 nm + 0.3 nm. 214.08 nm.
B. Fe Lamp wavelength 248.3 nm + 0.3 nm. 248.24 nm.
C. Cu Lamp wavelength 324.8 nm + 0.3 nm. 324.82 nm.
Page 2 of 4

TH ONE SOURCE Co.,Ltd. 33/119, T.Ladsawai, A.Lam Luk Ka, Pathum Thani 12150, Thailand




FSR 1222

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
AAnalyst 100

SERIAL NUMBER 04050110503 DATE TESTED 28-ii.0.-67
5. PERFORMANCE TESTS SPEC. RESULTS

*A. Neutral density filter checks with Copper {324.8 nm)
Neutral Density Filter 0.2 + 10% 0.180 0.175 Abs.

B. AA Baseline noise test with Gopper (324.8 nm)

Integration time = 0.5 seconds
Replicates = 99 times
Standard Deviation < 0.001 0.000

C. Flame sensitivity with Copper (324.8nm)
{5 mg/L Cu Standard a read time of 10 seconds
10 replicates, standard burner)

Stainless steel nebulizer = 0.25 0.332 Abs,

%RSD =< 0.3 0.23 %

Measured Characteristic Concentration : 0.066 mg/L

Page 3o0f4

TH ONE SOURCE Co.,Ltd. 33/119, T.Ladsawai, A.Lam Luk Ka, Pathurn Thani 12150, Thailand



FSR 1222

MAINTENANCE REPORT

ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL
AAnalyst 100

SERIAL NUMBER 04050110503 DATE TESTED 28-11.m.-67

Remarks :

This Is to certify that the above tests have been perfomed and the configuration tested

meets
D does not meet

This certificate does not modify PerkinElmer's standard terms and condition of sale,
including warranty terms.

Service Department TH ONE SOURCE CO., LTD.

{ Krungchai Treevichien )

Customer Support Engineer

Page 4 of 4

TH ONE SOURCE Co.,Ltd. 33/118, T.Ladsawai, A.Lam Luk Ka, Pathum Thani 12150, Thaitand




Intensity

Current Wavelength: 249.30

Peak Wavelength: 248.24

247.30

T i
248.30

Wavelength (nm)

Page 2

249.30



Intensity

Current Wavelength: 214.90

Peak Wavelength: 214.08

212.90

' |
213.90

Wavelength (nm)

Page 3

214.90



FSR1223

MAINTENANCE REPORT

OPTIMA 8000
Customer : usiin maiindsuindauing Daie Tested: March 28, 2024
A6 Recommendation Recertification
Address :  1/6 aiapsiuaung 145, Period 6 Months
WU HEWIUGY, LUAHTWIURY, Becertification Due: September 27, 2567
AgItwy 10240 TH Date Last Certified: September 29, 2023
User Name: am aigwes Visit Number: 10F2
Phone: 02-3737799, 081-1303495 TH ONE SOURCE Phone:  081-7316733, 081-1086572
E-mail: Ketsarin.Chuayphan@eurofinsasia.co E-mail : thonesource@gmail.com
CONFIGURATION TESTED ACCESSORIES/COMPONENT
NOT INCLUDED
MODEL SERIAL NUMBER
OPTIMA 8000 07851310024C Winkabh32 Version 5.5.0
NO772045 1F1380368 PN:6150T21E4Q1E

TESTED EQUIPMENT
IPV Methods

TEST STANDARD USED PE NUMBER
Mixed standard 1/10 ND0G91579

Mixed standard 1/100 N8300221

CUSTOMER SUPPLIED COMMENTS
2 % HNO3

10 % HNO3

Page 1 of 4

TH One Source Co.,Ltd. 33/119 Moo 10, Ladsawai, Lam Luk Ka, Pathum Thani 12150, Thailand




FSR1223

MAINTENANCE REPORT
OPTIMA 8000

SERIAL NUMBER  07851310024C DATE TESTED March 28, 2024

1. MECHANICAL CHECKS
A. Inspect and clean all fans and filters.

||~

B. Inspect and replace as necessary, all torch components including the RF Flat cofif
C. Inspeci all tubing for sign of clacking or leaking.

D. Adjust water and gas pressure regulator settings. K

P

E. Inspect and leak check pneumatics drawers.

HIEIEEEE
-

-~

F. Clean the exterior of the instrument.
2. OPTICAL CHECKS
A, Inspect and clean all optical components.

B. As regiured, check and replace all purge filters.

HIHE
IR A

C. Recheck optical alignment.

3. COOLING SYSTEM CHECKS

-~

A. Perform preventive maintenance on chiller.

HIE
~

B. Flush out water the chiller and replace with coolant mix30plus every twelve months

4, PERFORMANCE CHECKS

A, Torch View Alignment. OK
B. Wavelength Calibration. OK
Page 2 of 4

TH One Source Co.,Ltd. 33/119 Moo 10, Ladsawai, Lam Luk Ka, Pathum Thani 12150, Thailand



FSR1223

MAINTENANCE REPORT

OPTIMA 8000

SERIAL NUMBER (07851310024C DATE TESTED March 28, 2024
PARAMETER SPECIFICATION FINAL VAULE
Precision
Zn 213.856 % RSD < 1.0 0,33
Mg 280.260 % RSD < 1.0 0.63
Mg 285.207 % RSD < 1.0 0.59
Ba 455.403 % RSD < 1.0 0.28
Detection Limits: Axial

As 193 nm, 3{sd) < 10.0 ppb 1,39

Se 196 nm, 3{sd) < 5.0 ppb 5

T1190 nm, 3(sd) < 10.0 ppb 1.08

Pb 220 nm, 3(sd) < 3.0 ppb 0.28
BEC: Axial Mn 257 nm, < 30 ppb 3.80
Detection Limits: Radial

As 193 nm, 3(sd) < 60.0 ppb 2.53

Zn 213 nm, 3(sd) < 2.0 ppb 0.22

Mn 257 nm, 3(sd) < 1.0 ppb 0.05

La 379 nm, 3(sd) < 3.0 ppb 0.07

Ba 455 nm, 3(sd) < 0.3 ppb 0.04

Ba 483 nm, 3(sd) < 0.6 ppb 0.02
BEC: Radial Mn 257 nm, < 30 ppb 10.83
Spectral Resolution: UV

As 193 nm, < 0.009 0.00687

Ni 231 nm, < 0.011 0.00792

Ni 341 nm, £ 0.015 0.01195
Spectral Resolution: VIS

Ba 455 nm, < 0.020 0.01482
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FSR1223

MAINTENANCE REPORT
OPTIMA 8000

SERIAL NUMBER 07851310024C DATE TESTED March 28, 2024

Remarks :
Commissioning follow as commissioning performance sheets.

Calculate MNnBEC =1B* STD Conc/I1S-IB , where standard conc = 1000 ug/L

IB = Iniensity of blank

IS = Intensity of Standard

Used Mira Mist Nebulizer

asawaitLED(green)uPlasma Conirol dsfiuroa$s uanainneasaiuauiudrunas Neb Flow

Ul Pneumatics Controller Board uflffaymn.

This is to certify that the above tests have been perfomed and the configuration tested

meets
I:I does not meet

This certificate does not modify PerkinElmer's standard terms and condition of sale,
including warranty terms.

Service Department TH One Source Co., Ltd.

( Krungchai Treevichien )

Customer Support Engineer
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Method Loaded
Method Name:
IEC File:
Method Description: N

Precison

Method Last Saved: 22/4/2554 18:20:

MSF File:
=18~ 1.8% RSD

Sequence No.: 3
Sample ID: Precisicn
Analyst:

Initial Sample WE:
Dilution:

Wash Time:

es

Autosampler tocation:

Date Collected: 28/3/2567 13:45:32
Data Type: Original

Initial Sample Vol:

Sample Prep Vol:

Nebulizer Parameters: Precision
Analyte Back Pressure Flow
ALl 222.6 kPa 8.55 L/min
Mean Data: Precision

Mean Corrected Calib. Sample
Analyte Intensity Conc. Units Std.Dev. Conc. Units Std.Dev. RSD
In 296,200 146145 .8 482.54 8.33%
Mg 280.271 1334588.3 8458.45 0.63%
Mg 285.213 74404.6 448,15  @.59%
Ba 455.403 3373485.1 5503.39 9.28%




Analysis Begun

Start Time: 28/3/2567 13:57:16
Logged In Analyst: TET
Spectrometer: Optima 8e6e

Plasma On Time: 28/3/2567 13:19:68
Technique: ICP Continuous
Autosampler: 519

Sample Information File: C:\Users\Public\PerkinElmer\ICP\Data\Sample Information\24-83-28.sif

Batch ID:
Results Data Set: DLRL_286324

Results Library: C:\Users\Public\PerkinElmer\ICP\Data\Results\Results.mdb

Method Loaded

Method Name: DLRE-Cal

IEC File:

Method Description: Calibration for later tesi

Method Last Saved: 5/16/2552 13:52:49
MSF File:

Sequance No.: 1

Sample ID: Calib Blank 1
Analyst:

Initial Sample Wt:
Dilutioen:

Wash Time:

Autosampler Location:
Date Collected: 28/3/2567 13:57:20
Data Type: Original

Initial Sample Vol:

Sample Prep Vol:

Nebulizer Parameters: Calib Blank 1

ki

It

Analyte Back Pressure Fiow
ALl 222.8 kPa 2.55 L/min
Mean Data: Calib Blank 1

Mean Corrected Calib
Analyte Intensity Std.Dev.  RSD Conc, Units
As 193,6%6 20.4 8.64 3.16% [8.08] mg/L
Zn 213,857 389.8 2.56 B,64% [e.e8] mg/L
Mn 257.619 373.7 31.47 8.,42% [e.8@] mg/L
La 379.478 -39.2 19,16 48.73% [e.@8] mg/L
Ba 455.4@3 565.0 298,22 52.78% [@.88] mg/L
Ba 493.408 595.3 5,51  ©.92% [e.e8] mg/L
Sequence No.: 2 Autosampler Location:
Sample ID: Calib 5td 1 Date Collected: 28/3/2567 14:08:31
Analyst: Data Type: Original
Initial Sample Wt: Initial Sample Vol:
piluticn: Sampie Prep Vol:
Wash Time:
Nebulizer Parameters: Calib Std 1
Analyte Back Pressure Flow
Al 222.8@ kPa 2.55 L/min
Mean Data: Calib Std 1

Mean Corrected Calib
Analyte Intensity Std.Dev.  RSD Conc. Units
As 193.696 5829.8 7.43  8.13% [5.2] mg/L
Zn 213.857 68281.4 370.42  8.54% [1.8] mg/L
Mn 257.618 682084.8 550,96  8.08% [1.8] mg/L
La 379.478 i51940.7 79B.65 8.53% [1.8] mg/L
Ba 455.483 380420.9 422,28 ©.11% [e.1] mg/L
Ba 493.408 293177.5 436,31 8.15% {e.1] mg/L
Calibration Summary
As 193.696 1 Lin, Calc iInt B.g 1166 9.68000 1.epooes
Zn 213.857 1 Lin, Calc Int 0.e 68288 0.60800 1.000008



Mn 257.619 k Lin, Calc Int 9.0 682100 0.80000 1.600000
La 379.478 1 Lin, Calc Int 8.0 151999 2.00e89 1.2008006
Ba 455.4@3 1 Lin, Calc Int 9.0 3894609 £.00e80 1,p00000
Ba 493,408 1 tin, Calc Int 9.9 2932060 ©.00068 1i,000000
Sequence No.: 3 Autosampler Location:
Sample ID: 2% pDate Collected: 28/3/2567 14:03:82
Analyst: Data Type: Original
Initisl Sample Wt: Initial Sample Vol:
Dilution: Sample Prep Vol:
Wash Time:
Nebulizer Parameters: 2%
Analyte Back Pressure Flow
All 222.9 kPa .55 L/min
Mean Data: 2%
Mean Corrected Calib. Sample
Analyte Intensity Cong, Units Std.Dev. Conc. Units Std.Dev. RSD
As 193.696 43.7 2.8 mg/L 6.81 37.5 g/L 9.68 25.84%
Zn 213,857 -28.4 -8.6 mg/L 0.6@ -84.3 g/L B.4% 136.74%
Mn 257.61@ 394.8 8.2 mg/L 9.08 8.6 g/L 8.18 16.69%
La 379.478 67.8 8.0 mg/L 2.0e B.4 gfL 9.24 55.45%
Ba 455.483 -236.1 -0.9 mg/L 2.00 -2.1 g/L .08 4.98%
Ba 493.488 -38.6 -9.8 mg/L 2.2 -8.8 g/t 2.82 177.56%
Method Loaded
Method Name: DLRL-Check Method Last Saved: 25/2/2543 11:12:48
LEC File: MSF File:

Method Description: As-68,Zn-2, Mni1.8,l.a-3,Ba455-0.3,B2493-0.6

Sequence No.: 4 Autosampler itocation:

Sampie ID: 2 % HNO3 Date Collected: 28/3/2567 14:06:15
Analyst: Data Type: Original

Initial Sample Wt: Initial Sample Vol:

Dilution: Sample Prep Vol:

Wash Time:

Nebulizer Parameters: 2 % HNO3
Analyte Back Pressure Flow
All 222.9 kPa 9.55 L/min

Mean Data: 2 % HNO3

Mean Corrected Calib. Sample
Analyte Intensity Conc. Units Std.Dev. Conc. Units Std.Dev.  RSD
As 193.696 -7.1 -8.8 mg/L 8.01 -6.1 g/L 6.36 194.68%
Zn 213.857 182.8 2.8 mg/L b.o8 2.8 g/t 2.14 4,99%
Mn 257.610 91.2 e.e mg/l 0.88 8.1 g/L f.62 15,88%
La 379.478 223.8 8.9 mg/L .29 1.5 g/l 8.31 21.28%
Ba 455.483 -86.9 -8.8 mg/t .60 -0.8 g/t 2.83 139.87%
Ba 493,488 -179.8 ~8.8 mg/L 8.68 -8.1 g/L .85 86.77%




Analysis Begun

Start Time: 28/3/2567 14:15:4% Plasma On Time: 28/3/2567 13:19:086
L.egged In Analyst: TET Technique: ICP Continuous
Spectrometer: Optima 860¢ Autosampler: S1@

Sample Informaticn File: C:\Users\Public\PerkinElmer\ICP\Datz\Sample Information\24-83-28.s5if
Batch Ib:

Results Data Set: DLXL 288324

Results Library: C:\Users\Public\PerkinElmer\ICP\Data\Results\Results.mdb

Me'thod Loaded

Method Name: DLXL-Cal Method Last Saved: 5/18/2552 13:39:33
IEC File: MSE File:

Method Description: Calibraticen for later test

Sequence No.: 1 Autosampler Location:

Sample ID: Calib Blank 1 Date Collected: 28/3/2567 14:15:53
Analyst: Data Type: Originai

Initial Sample Wt: Initial Sample Vol:

Dilution: Sample Prep Vol:

Wash Time:

Nebulizer Parameters: Catib Blank 1
Analyte Back Pressure Flow
All 223.8 kPa 8.55 L/min

Mean Data: Calib Blank 1

tean Corrected Calib
Analyte Intensity Std.Dev.  RSD Conc. Units
As 193,696 32.0 8.38 25,92% [e.ea] g/L
Se 196.826 26.5 5.11 19.26% [e.e8] g/L
71 190,861 -38.3 18,38 27.87% [@.08] g/L
Pb 228.353 353.9 3,91 1.11% [@.@@] g/l
Sequence No.: 2 Autosampler Location:
Sample ID: DL-Standard Date Collected: 28/3/2567 14:1B:16
Analyst: Data Type: Original
Initial Sample Wt: Initial Sample Vol:
Ditution: Sample Prep Vol:

Wash Time:

Nebulizer Parameters: DL-Standard

Analyte Back Pressure Flow
All 223.8 kPa .55 t/min

Mean Data: DL-Standard

Mean Corrected Calib
Analyte Intensity Std.Dev.  RSD Conc. Units
As 193.696 5168.6 94.41 1.83% f1ee8] g/L
Se 196.626 237.1 23.20 9.78% {see] g/L
T1 19@.881 6787.8 43.25 9.64% [lge8] g/L
Ph 226,353 i33e0.e 22.38 8.17% [see] g/t

Calibration Summary

As 193.696 1 Lin, Calc Int 8.8 5.169 0.08080 1,800000
Se 196.626 1 Lin, €alc Int 8.8 8.4743 8,00000 1.800600
Tl 19@.881 1 tin, Cale Int B.a 6.708 0.680806 1.8080689
Pb 220,353 1 Ltin, Calc Int e.e 26.68 B.eeaes 1i.088000
Sequence No.: 3 Autosampler Location:

Sample ID: QCO1 MQCS Date Collected: 28/3/2567 14:21:26



Analyst:

Initial Sample Wi:
Dilution:

Wash Time:

Data Type: Original
Initial Sample Vol:
Sample Prep Vol:

Nebulizer Parameters: QC81 MQCS
Analyte Back Pressure
All 222.0 kPa

Mean Data: Q@1 MOQCS
Mean Corrected

Analyte Intensity Con
As 193.656 135.4
Se 196.026 8.8
Tl 1¢@.881 2.4
Pb 226.353 6e.4

Flow
8.55 L/min
Calib. Sample
c. Units Std.Dev. Conc. Units Std.Dev. RSD
30 g/t 4,50 . g/t 4,50 17.16%
20 g/L 37.93 28 g/L 37.93 204.11%
2 g/L 2.03 e g/L 8.83 9.11%
2 g/t 1.14 2 g/t 1.14 58.16%

Method iLoaded

Method Name: DLXL-Check

IEC File:

Method Description: Sample $td.Dev As/T1

Method Last Saved: 25/2/2543 10:51:186
MSF File:

<=18 g/l ,Se<=-5 g/l ,Pbc=3 g/l

Sequence No.: 4
Sample ID: 2 % HNO3
Analyst:

Initial Sample Wt:
Dilution:

Wash Time:

Autosampler Location:

Date Collected: 28/3/2567 14:24:11
Data Type: Original

Initial Sample Vol:

Sample Prep Vol:

Nebulizer Parameters: 2 % HNO3

Analyte Back Pressure Flow
All 222.8 ikPa 2.55 L/min
Mean Data: 2 % HNO3

Mean Corrected Calib. Sample
Analyte Intensity Conc. Units Std.Dav. Conc. Units Std.Dev. RSD
As 193.696 -1.6 -8.3 g/L 1.39 -8.3 g/L 1.39 459.43%
Se 196.826 la.g 28 gfL 11.69 28 g/L 5.9 50.84%
Tl 19¢.8@1 1.1 B.2 g/l 1.e8 8.2 g/t 1.88 649,16%
Ph 220.353 -21.4 -8.8 g/L .28 -8.8 g/L B.28 34.35%
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For the Better

Global Service Training Department

Service Engineer Certification

Krungchai Treevichien

This is to certify that the above mentioned
PerkinElmer representative has trained to
service the instrument indicated below:

ICP-0Optima 7X00/8X00 Series

AN
o f/
’a‘"’”"‘ =
Instructor-: / Date:-13 FEB 2011 to 24 FEB 2011

Geoff Cook

Certified by: ﬁ

(Manager, Global Training Operations)




THAI ENVIRONMENTAL T%CHNIC LIMIITED
USUn inadadonoadoulng 9n

CONTROL UNIT CALIBRATION

( Metric units, mm )

Date 7-Feb-24 Initial  Final Average
Barometric press, Pb | 759.2 | 759.5 759.4 mmHg
Dry Gas Meter Data Reference Dry Gas Meter Data
Console No. M50-07 Serial No.| 913428

Metering System 1D Model. S$-110

DGM Number 1317 Correction factor(¥r) 1.0209
DGM Model SK25EX Last Calibration Data] 26-May-23
Orifice Ref . | DGM Temperature (C)
DGM
manometer DMG  |Volume | Ref Dry Gas Meter Time AH@
Correction
setting AH | Volume V. |DGM | Inlet |Outlet | Avg min mm H,0
factor (Y)
mm H20 Vr Liters | Liters Tr Ti Tu Tm
15.00 100.00 99.80 | 29.00 | 29.10 | 29.30 | 29.20 8.36 1.0221 46.2103
25.00 100.00 99.20 | 29.00 | 29.10 | 29.30 | 29.20 6.49 1.0273 46.4605
50.00 100.00 99.50 | 29.00 | 29.10 | 29.30 | 29.20 4.58 10218 46.3877
80.00 100.00 99.10 | 29.00 | 29.10 | 29.30 | 29.20 3.59 1.0229 45.7335
106.00 100.06 99.30 | 29.00 | 29.10 | 29.30 | 29.20 3.23 1.0189 46.3655
Average] 1.0226 46.2315
Bued Date of Calibrate 6-Feb-25

Calibrated by : W Approved : g’}\wmﬁf / m
e

Note: For Calibration Factor Y, the ratio of the reading of the calibragion meter to the dry gas mieter, acceptable tolerance of individual valies from the average is +-0.02.

- Ly . 1 . B a1 .
Note: For A[-I@. Orifice pressure differential that equales 1o 0,75¢fns 0.0212m /min) ai standard temperature and pressure, aceeptable tolerance of individuat values from

the averge is +~0.2inches (5. lmm)H,,,.

Thai Environmental Technic Limited 176 Soi Ramkhamhacng 145 Klhwaeng/dhet Saphan Sung  Bangkok 10240 Thailand

® Tel: +66(0)2373-7799(Aute} Fax : +66(0)2373-7979 @ admin@tet 1995 com ® www et} 995.com






THAL EN\JIF{ONMENTAL TECHNIC LIMITED
UEUN inndndvioadouing d9ia

CONTROL UNIT CALIBRATION

( Metric units , mm )

Date 8-Feb-24 Initial  Final Average
Barometric press, Pb | 759.2 | 759.3 759.25 mmHg
Dry Gas Meter Data Reference Dry Gas Meter Data

Cunsole No. M30-04 Serial No.] 913428

Metering System ID Model. S-110

DGM Number 3004294 Correction factor(¥r) 1.0209

DGM Model SK 25 Last Calibration Data| 26-May-24
Orifice Ref . | DGM Temperature ( C)
DGM
manometer DMG |Volume | Ref Dry Gas Meter Time AH@
Correction
setting AH | Volume Vv, [DGM |Inlet [Outlet | Avg min mm H,0
factor (Y)
mm H20 |V, Liters| Liters T, T; T, T,
15.00 100.00 | 106,20 | 29.20 | 30.10 | 30.20 | 30.15 8.36 1.0206 46.1326
25.00 100.00 | 100.10 |} 29.20 | 20.10 | 30.20 | 30.15 6.49 1.0206 46.3824
50.00 100.00 | 99.90 | 29.20 | 30.10 | 30.20 | 30.15 4.58 1.0202 46,3097
$0.00 100.00 | 99.55 | 29.20 | 30.10 | 30.20 | 30.15 3.59 1.0208 45,6567
100.00 160.00 | 99.40 | 29.20 | 30.10 | 30.20 | 30.15 3.23 1.0204 46.2875
Averagef 1.0205 46.1538
Dued Date of Calibrate 7-Feh-25

Calibrated by ; %7‘%&
I

Note: For Calibration Facter Y, the ratio of the reading of the calibmiion meter to the dry gos meter, acceptable tolerance of individual values Gom the average is +-0.02.

- . . L Lo
Note: For AH(@ Orifice pressure differential that equates to 0.75cfim (0.8212m /min) at standard 1emperature and pressure, acceptable tolerance of individial vatues from

the averge is +-0.2inches (3. ImmjH,,.

Thai Environmental Technic Limited

Approved : R’a&mmm ’ M

@ Tel 1 +66{0)2373-7799¢Auto) Fax : +66(012373-7070 @ admin@tet] 995.com @ www.tet1955.com

146 Soi Ramkhanshaeng 143 KhwacengAhet Saphan Sung Bangrkok 16240 Thaitznd
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Thai Environmental Technic Limited
V3N maindunadening sinm

System Calibration Bias and Drift Data

Source identification : UanaszurouafivveaTnsams
Date : 12-Mar-24

Test personnel : Yotee S.

Cylinder Conc :

Time :

14.00

%

10:14-10:27,14:15-14:29

Span :

20,90

%

Intitial values
0, Analyzer

Final values

System Calibration System cal bias

Calibration response

System Calibration

System cal bias

Drift

(percent of span)

response (percent of span) response (percent of span)
Zero gas 0.00300 0.01200 0.04306 0.01500 0.05742 0.01435
Upscale gas 14.00000 14.00100 0.00478 14.02000 0.09569 0.09091
System Calibration Bias and Drift Data

Source identification : dpaszunsuativuoaInsanis Cylinder Conc : 40.50 ppm

Date : 12-Mar-24 Time:  10:14-10:27,14:15-14:29

Test personnel : Yotee S. Span ; 72.10 ppm

Intitial values Final values
NO, Analyzer Drift

System Calibration System cal bias

Calibration response

System Calibration

System cal bias

(percent of span)

response (percent of span) response (percent of span)
Zero gas 0.02000 0.00700 -0.01803 0.01200 -0.01110 0.00693
Upscale gas 40.50000 40.50200 0.00277 40.50700 0.00971 0.00693
System Calibration Bias and Drift Data
Source identification : UdnsszutwuafivvaaTasang Cylinder Conc : 41.10 ppb
Date : 12-Mar-24 Time : 10:14-10:27,14:15-14:29
Test personnel : Yotee S. Span : 83.80 ppb
S0, Analyzer Intitial values Final values ik
System Calibration System cal bias System Calibration System cal bias
CABralor Resenius response (percent of span) response (percent of span) reaibaan
Zero gas 0.07000 0.00500 -0.07757 0.00060 -0.08282 -0.00525
Upscale gas 41.10000 41.10090 0.00107 40.10110 -1.19200 -1.19308
e —
Signature Rers ZZ A C O Approved %’ZP) MuA / M
( Mr. Yotee Sutapot ) ( Mr. Pramual Moonsarn
Site Operation Reg No. 2-236-A-0005

Thai Environmental Technic Limited  1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand

® Tel : +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 @ admin@tet1995.com ® www.tet]995.com






Thai Environmental Technic Limited
UIEN masiadaunaasung sirna

O, Analyzer Calibration Data

Source identification : Uaneszuiouativveslnsenis

e

Span (%) : 20.9
Test personnel: Yotee S. Time : 09:03-10:11
Date : 12-Mar-2024
Analyzer calibration data for sampling O, Model : 100EH S/N 183
Analyzer calibration Difference
Level gas Cylinder  value (%) Absolute difference (%)
response (%) (percent of span)
Zero gas 0.00000 0.00300 0.00300 0.01435
Mid-level gas 14.00000 14.00000 0.00000 0.00000
Hight-level gas 20.90000 20.90000 0.00000 0.00000
NO, Analyzer Calibration Data
Source identification : UapiszuIwuafiuveslaTinig Span (ppm): 72.1
Test personnel: Yotee S. Time : 09:03-10:11
Date : 12-Mar-24
Analyzer calibration data for sampling NO, Model : 200EH S/N 399
Analyzer calibration Difference
Level gas Cylinder value (ppm) Absolute difference (ppm)
response (ppm) (percent of span)
Zero gas 0.00000 0.02000 0.02000 0.02774
Mid-level gas 40.50000 40.50000 0.00000 0.00000
Hight-level gas 72.10000 72.10000 0.00000 0.00000
SO, Analyzer Calibration Data
Source identification : Ydndszuiuuaiuvealnzinis Span (ppm): 83.8
Test personnel: Yotee S, Time : 09:03-10:11
Date : 12-Mar-24
Analyzer calibration data for sampling S0, Model : 100EH S/N 183
Analyzer calibration Difference
Level gas Cylinder value (ppm) Absolute difference (ppm)
response (ppm) (percent of span)
Zero gas 0.00000 0.07000 0.07000 0.08353
Mid-level gas 41.10000 41.10000 0.00000 0.00000
Hight-level gas 83.80000 83.80000 (0.00000 0.00000
Signature = OO Approved %’YVI A m_
(‘Mr: Yotee Sutapot ) ( Mr. Pramual Moonsamn )
Site Operation Reg No. 1-236-M-0005

Thai Environmental Technic Limited  1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand

® Tel : +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 @ admin@tet1995.com @ www.tet1995.com
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Thai Environmental Technic Limited
UIEN matadunadeaulng sna

Date:  12-Mar-2024

Standard gas References
Standard gas Cylinder No. Conc Traceability Due date
Oxygen (0,) 36232 14% Linde June 26, 2031
. . AQ0917SK 40.5 ppm Linde June 5, 2026
Nitric Oxide(NO) -
D636216 72.1 ppm Linde August 19, 2026
o D636157 41.1 ppm Linde September 18, 2027
Sulfur Dioxide (SO,) -
A00957SK 83.8 ppm Linde September 18, 2031

Instruments References

Analyzers Type Brand Model S/N Cal Date
0, Teledyne 100EH 183
NO, Teledyne 200EH 399 March 12, 2024
SO, Teledyne 100EH 183
Signature “e Approved ?YD'L’MLM[ M

( Mr. Yotee Sutapot )

Site Operation

(  Mr. Pramual Moonsarn =~ )

Reg No.

1-236-A-0005

B ———

Thai Environmental Technic Limited

1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand

® Tel : +66(0)2373-7799(Auto) Fax : +66(0)2373-7979 @ admin@tet]995.com ® www.tet1995.com






RECALIBRATION
DUE DATE:

September 23, 2023

Environmental

Calibration Ceriification Information
Cal. Date:  September 21, 2022 Rootsmeter S/N: 438320 Ta: 256 K
Operator:  Jim Tisch Pa: 7483 mm Hg
Calibration Model #:  TE-5025A Calibrator 5/n: 0068
Vol. Init Vol. Final AVol. ATime aP AH
Run {m3} {m3} (m3] {min} (mm Hg) {in H20}
1 1 2 1 1.3760 3.2 2.00
2 3 4 1 0.9710 6.4 4.00
3 5 & 1 0.8730 3.0 5.00
4 7 8 1 0.8300 8.8 5.50
5 9 1G 1 0.6870 12.7 8.00
Data Tabulation
Pa ( Tsid )
Vstd Qstd \/ AH( Fstd) Ta Qa AH( Ta/ ?a)
(m3} {x-axis} {y-axis) Va {x-axis) {y-axis)
0.9870 0.7173 1.4080 0.9957 0.7236 0.8895
0.9828 1.0121 1.9912 0.9914 1.0211 1.2579
0.9806 1.1233 2.2262 0.9853 1.1332 1.4064
0.9796 1.1802 2.3349 0.9882 1.1907 1.4750
0.9734 1.4184 2.8150 0.9830 1.4309 1.7789
m= 2.01042 m= 1,25889
QSTD = -0.03659 QA b= -0.02312
r= 0.999%6 r= 0.99996
Czlculations
Vstd=|AVoel{(Pa-AP)/Pstd)}{Tstd/Ta) Va=|AVol{{Pa-AP}/Pa)
Qstd=|Vstd/ATime Qa=lVa/ATime
For subsequent flow rate czlculations:
_ Pa Tstd -
Qstd= 1/m (( AH(W)( 2L ))a) Qa= 1/m ((,/AH(Ta/Pa)) -b>
Standard Conditions
Tstd: 298,15 e RECALIBRATION
Pstd: 760 mm Hg
Key US EPA recommends annual recalibration per 1998
AHM: calibrator manometer reading (in H20) 40 Code of Federal Regulations Part 50 to 51,
AP: roctsmeter manometer reading (mm Hg) Appendix B to Part 50, Reference Method for the
Ta: actual absolute temperature (*K) Determination of Suspended Particulate Matter in
PaE actual barometric pressure (mm Hg) the Atmosphere, 9.2.17, page 30
b:intercept

m: slope

Tisch Environmental, Inc,
145 South Miami Avenue
Village of Cleves, OH 45002

wwn tisch-env.com
TOLL FREE: (877)263-7610
FAX: (513)467-9009







Thai Environmental Technic Limited
YSHn managunadanlng sina

High Volume TSP&PM-10 Calibration Report

Location : Thai Environmemtal Tech Site ID : Bangkok Date : 5-Jul-23

ITEM : TSP Serial No: (No.40 ) Calibrate By : Pipat

Site Conditions

Barometric Pressure (mm Hg) : 760.00 Corrected Pressure (mm Hg} : 760.9
Temperature (°C) :25.0 Temperature (deg X) : 298.0
Average Press, (mm Hg) : 750.6 Corrected Average (mm Hg) : -
Average Temp (*C) 1 28.9 Average Temp: (Deg K} : -

Calibration Orifice

Make : Tisch Qstd Slope : 2.01042
Model : TE-5025A Qstd Intercept : -0.35590
Serial# : 0068 Calibration Due Date : 21-sep-23

Calibration Information

Plate or ORIFICE Qstd Indicate IC
Test # (in H,0) (m3/min) (CFM) (corrected) Linear Regression
1 12.80 1.962 60.0 57.00 . Slope: 29.4511
2 9.20 1.691 4.0 52.00 Intercept:.i—t-z-;g_s -------------
3 7.00 1.498 50.0 48.00 Corr, Coeff: 0.9818
4 5.00 1.294 40.0 40.00
5 3.00 1.044 30.0 30.00 ¢ of Observations; 5
Calculations
Qstd = 1/m[Sart(HZ0(Pa/Pstd}(Tstd/Ta)}-b) m = sampier slope
IC =I{Sqrt(Pa/Pstd)}{Tstd/Ta)] b = sampler intercept
1 = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
I = actual chart response
m = calibrator Qstd slope Calibrate By : —_—

b = calibrator Qstd intercept
Ta = actual temperature during calibration (deg K)

Pa = actual pressure during calibration (mm Hg)

Tstd = 298 deg K

Pstd = 760 mm Hg Approve By : P{f\\f\ﬂ:ug}\,[‘ P'/) ’
For subsequent calculation of sampler flow:

1/m{ (I} Sqrt(298/Tav)(Pav/760)1-b}

NOTE: Ensure calibration orifice has been certified within 12 months of use

Thai Environmenta! Technic Limited 1/6 Soi Ramkhamhaena 145 Khwaena/Khet Saphan Suna  Banakok 10240 Thailand






Thai Environmental Technic Limited
V3EN madaguadsuing ane

High Volume TSP&PM-10 Calibration Report

lLocation ;: Thai Environmemtal Tech

Site ID : Bangkok Date: 13-Jul-23

ITEM : TSP

Serial No: (No.42 )

Temperature (deg K) : 298.¢
Corrected Average (mm Hg) : -
Average Temp: (Deg K} ! -

Calibration Orifice

Make ! Tisch
Model : TE-5025A
Serialdt ; 0068

Qstd Slope : 2.01042
Qstd Intercept : -0.36590
Calibration Due Date : 21-sep-23

Catibration Information

Plate or ORIFICE Qstd Indicate Ic

Test # (in H,0) {m3/min) {CFM) {corrected) Linear Regression
i 12,50 1.9a1 0.0 57.00 Slope: 30.3140
2 9.10 1.682 54.0 _52.00 Intercept: 0.0650
5 7.20 1.517 50.0 48.00 Corr. Coeff: 0.9870
4 5.00 1.294 40.0 40.0¢
5 3.00 1.044 30.0 30.00 t of Observations: 5

Catculations
Qstd = 1/m{Sqrt(H20(Pz/Pstd)(Tstd/Ta))-b] m = sampler slope

IC =I[Sqrt(Pa/Pstd){Tstd/Ta}]

Qstd = standard flow rate
IC = corrected chart response
1 = actual chart response
m = calibrator Qstd slope
b = calibrator Qstd intercept

b = sampler intercept

I = chart response

Tav = daily average temperature
Pav = daily average pressure

-

Calibrate By

Ta = actual temperature during calibration {deg K)
Pa = actual pressure during calibration {(mm Hg)

Tstd = 268 deg K

Pstd = 760 mm Hg

For subseguent calculation of sampler flow:
1/m{(DSqrt(298/Tav)(Pav/760)]-b)

Approve By PW‘MW\/ "

NOTE: Ensure calibration orifice has been certified within 12 months of use

B s vsiAsa it

Thai Environmental Technic Limited

1/6 Sci Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung  Bangkeok 10240 Thailand
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High Volume TSP&PM-10 Calibration Report

Location : Thai Environmemtal Tech Site ID : Bangkck

Date : 4-Jul-23

ITEM : TSP Serial No: (No.25 ) Calibrate By : Pipat

Site Conditions

Barometric Pressure (mm Hg) : 760.00 Corrected Pressure (mm Hg) @ 760.0
Temperature (°C) : 25.0 . Temperature (deg ¥} : 228.0
Average Press. (mm Hg) : 750.6 Corrected Average (mm Hg) @ - T
Average Temp ("C) 1 28.4 . Average Temp: (DegK) = -

Calibration Orifice

Make : Tisch Qstd Slope : 2.01042
Model : TE-S5025A Qstd Intercept : -0.36590
Serial# : 0068 Calibration Due Date © 21-Sep-23

Calibration Information

Plate or ORIFICE Qstd Indicate ic
Test # {in H,0) (m3/min) {CFM) (corrected) Linear Regression
1 12.50 1.941 50.0 57.00 Slope : 30.2237
2 9.20 1.691 54.0 52.00 . Intercept: 0.14313
3 7.20 1.517 50.0 48.00 _ Corr. Coeff: 0.2875
4 5.00 1.294 40.0 40.00
5 3.00 1.044 30.0 30.00 of Observations: 5
Calculations
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/T; a))-b) m = sampler slope
1C =1[Sart{Pa/Pstd)(Tstd/T a)] b = sampler intercept
1 = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure

1 = actual chart response

m = calibrator Qstd slope Calibrate By e

h = calibrator Qstd intercept

Ta = actual temperature during calibration {deg K)
Pa = actual pressure during calibration (mm Hg)
Tstd = 298 deg K

pstd = 760 mm Hg Approve By : Q’m"/"’ Mm’z ),

For subsequent calculation of sampler flow:
1/m{{T}[Sqrt(298/T av)(Pav/760}]-b)
NOTE: Ensure calibration orifice has been certified within 12 months of use

That Environmental Technic Limited 1/6 Sol Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung B

LAl . A AFANRRSIS TEUAAL A e Pae o SF7ARTRED T e date oL AAT

angkok 10240 Thailand
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Thal Environmental Technic Limited
VIBN madadsndsnlng a10a

Location : Thai Environmemtal Tech

High Volume TSP&PM-10 Calibration Report

ITEM ; 18P

Serial No: (No.16 )

Site ID : Bangkok

Site Conditions

Calibration Orifice

Pate: 11-Jul-23

Calibrate By ! Pipat

Make : Tisch
Model : TE-5025A
Serial# : 0058

Qstd Skope :
Qstd Intercept @ -0.36590
Calibration Pue Date : 21-5ep-23

2.01042

Calibration Information

Plate or ORIFICE Qstd Indicate L

Test # (in H,0) {(m3/min) (CFM) {corrected) Linear Regression
b 12,30 1.926 59.0 55,00 Slope : 28.%067
2 5.80 1.739 47.0 47,00 Intercept: 0.0088

s 7.80 1.571 43.0 43,00 Corr. Coeff: 0.9605
4 5.00 1.294 40.0 40.00
5 3.00 1.044 30.0 30.00 ¢ of Observations: &
Calculations

Qstd = 1/miSqrt(H20(Pa/Pstd)(Tstd/Ta))-b)
IC =I[Sqrt(Pa/Pstd)(Tstd/Ta)]

Qstd = standard flow rate

IC = corrected chart response
I = actual chari respense

m = calibrator Qstd slope

b = calibrator Qstd intercept
Ta = actual temperature during calibration (deg K)
Pa = actual pressure during calibration (mm Hg)
Tstd = 298 deg K

Pstd = 760 mm Hg

For subsequent calculation of sampler flow:
1/m{{1}[Sqri(298/Tav)(Pav/760)]-b)
NOTE: Ensure calibration orifice has been certified within 12 months of use

Calibrate By

Approve By

m = sampler slope

b = sampler intercept

1 = chart response

Tav = daily average temperature
Pav = daily average pressure

T

Viewrun] 19,

Thai Environmental Technic Limited

1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
o Tel : +66(2)2373-7799(Auto) Fax : +66{0)2373-7979 « admin@tet1995.com « www.tet1995.com
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High Volume TSP&PM-10 Calibration Report

l.ocation : Thai Environmemtal Tech Site ID : Rangkok Date : 4-Jul-23

ITEM: PMLO Seriai No: (No. 12 ) Calibrate By : Pipat

Site Conditions

Barometric Pressure {(mm Hg) : 760.00 Corrected Pressure (mm Hg) : 750.0
Temperature (°C) : 25.0 Temperature (deg K) : 298.0
Average Press. {(mm Mg) : 750.8 Corrected Average (mm Ha) : -
Average Temp (°C) : 28.2 Average Temp: (Deg K) : -

Calibration Orifice

Make : Tisch Qstd Slope : 2.01042
Model ! TE-5025A Qstd Intercept : -0.03659
Serial# : 0068 Calibration Due Date : 21-Sep-23

Calibration Information

Plate or ORIFICE Qstd Indicate IC
Test # {in H,0) {(m3/min) {CFM) {corrected) Linear Regression
1 _12.20 1.756 60.0 £0.00 Slope : 34.6658
2 8.20 1.527 54.0 54.00 Intercept: 0.5977
3 7.40 1.371 50.0 50.00 Corr. Coeff; 0.9937
4 5.00 1.130 £0.0 s0.00 | T
5 3.00 0.880 30.0 30.06 ¢ of Observations: 5
Calculations
Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =I[Sqri{Pa/Pstd)(Tstd/Ta)] b = sampler intercept
I = chart response
Qstd = standard fiow rate Tav = daily average temperature
1C = corrected chart response Pav = daily average pressurs
1 = actual chart response
m = calibrator Qstd slope Calibrate By &

b = calibrator Qstd intercept
Ta = actual temperature during calibration (deg K)

Pa = actual pressure during calibration {mm Hg)
Tstd = 298 deg K Yf)f /
Pstd = 760 mm Hg Approve By : AN g ).

For subsequent calculation of sampler flow:
1/m{{1)[Sqri(298/Tav){Pav/760)]-b)
NOTE: Ensure calibration orifice has been certified within 12 months of use

‘Thai Environmental Technic Limited 1/6 Soi Ramkhamhaeng 145 Khwaeng/Khat Saphan Sung  Bangkok 10240 Thalland
» Tal « LARMNI 777007 A0kAY Fay ¢« +AAMM?I7.7970 & admin/Mtat 1008 ram a wmna +a+1005 fom
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Location ;: Thai Environmemtal Tech

Thai Environmental Technic Limited
PYIHN madagIuIadoN Ing 9106

High Volume TSP&PM-10 Calibration Report

Serial No ! {No.

Site ID ; Bangkok

3z2)

Site Conditions

Date: 11-Jul-23

Corrected Pressure (mm Hg) : 760.0

Temperature (deg K) : 298.0

Corrected Average (mm Hg) : -

Average Temp: (Deg K) & -

Calibration Orifice

Make : Tisch
Model ; TE-5025A
Serial# : 0068

Qstd Slope : 2.01042
Qstd Intercept : -0.0365%
Calibration Due Date : 21-Sep-23

Calibration Information

Qstd = 1/m[Sqrt(H20(Pa/Pstd)(Tstd/Ta))-b]

IC =1{Sqrt(Pa/Pstd){Tstd/Ta)]

Qstd = standard flow rate

1C = corrected chart response

1 = actual chart response
m = calibrator Qstd slope

b = calibrator Qstd intercept

Ta = actual temperature during calibration (deg K)
Pa = actual pressure during calibration (mm Hg)
Tstd = 298 deg K
Pstd = 760 mm Hg

For subsequent calculation of sampler flow:
1/m({1){Sqri{298/Tav){Pav/760)]-b)
NOTE: Ensure calibration orifice has been certified within 12 months of use

B ismm e

Thal Environmental Technic Limited

Plate or ORIFICE Qstd Indicate ic

Test # {in H.,0) {m3/min) {CFM) {corrected) Linear Regression
1 12.00 1,741 £0.0 60,00 Slope : 30.6651
2 9.40 1.543 45.0 45,40 Intercept: 4.2303
3 7.20 1,353 50.0 50.00 Corr, Coeff: 0.9278
4 5.00 1.130 40.0 40.00
5 1.00 0.880 30.0 30.00 ¢ of Observations: 5

Calculations

m = sampler slope

b = sampler intercept

I = chart response

Tav = daily average temperature
Pav = daily average pressure

Calibrate By

Approve By

C::___g

%fzﬂmm/ /)

1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand
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High Volume TSP&PM-10 Calibration Report

&

Location : Thai Environmemtal Tech Site ID * Bangkek Date : 5-Jul-23

ITEM : PM10O Serial No: (No. 5 ) Calibrate By : Pipat

Site Conditions

Barometric Pressure (mm Hg) : 760,00 Corrected Pressure (mm Hg) : 760.0
Temperature (oc) :..2.5;.9 ____________ Temperature (deg K) =._2_§:8__-_Q___ '_" -------
Average Press. (mmHg) 1 750.8 Corrected Average (mm Hg) ¢ -
Average Temp (°C) : 23.2 Average Temp: (Deg K) : =

Calibration Orifice

Make : Tisch Qstd Slope @ 2.01042
Model : TE-5025A Qstd Intercept : -0.03659
Serfal# : 0068 Calibration Due Date : 21-Sep-23

Calibration Information

plate or ORIFICE Qstd Indicate ic
Test # (in H,0) {(m3/min) (CFM) (corrected) Linear Regression
1 12.00 1.741 60.0 60.00 Slope: 35.1297
_ 2 §.20 1.527 54.0 54.00 Intercept: 0.2092
3 7.20 1.353 50.0 50.00 Corr. Coeff: 0.9236 |
4 5.00 1.130 40.0 40.00
5 3.00 0,880 30.0 30.00 of Observations: 5
Calculations
Qstd = llm[Sqrt(HZO(Pa[Pstd)(TstdfT a))-b] m = sampler slope
1C =1[Sqrt(Pa/Pstd)(Tstd/T: a)] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart response Pav = daily average pressure
1 = aciual chart response
m = calibrator Qstd slope Calibrate By o el

b = calibrator Qstd intercept
Ta = actual temperature during calibration {deg K)

Pa = actual pressure dusing calibration (mm Ha)
Tstd = 298 deg K

petd = 760 mm Hg Approve By &(’(AMb\mo v,
For subsequent calculation of sampler flow:

1/m{{D{Sqri(298/T av)(Pav/760)1-0)

NOTE: Ensure calibration orifice has been certified within 12 months of use

Thai Environmentai Technic Limited 1/6 So0i Ramkhamhaeng 145 Knhwaeng/Khet Saphan Sung Bangkok 10240 Thailand
a Tal - J-I-’.R(n\')'-!':‘?-'??ut)fnnl-n\ Fav - LAAMNYVIRTIITATA & AAMINAEF1QOR Fame w Wnans Fp1 Q0K rAm
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High Volume TSP&PM-10 Calibration Report

Location : Thai Environmemtal Tech Site ID : Bangkck Date: 11-Jul-23
ITEM : PM10O Seriai No: (No. 26 ) Calibrate By : Pipat

Site Conditions

Baromelyic Pressure (mm Hg) : 760,00 Corrected Pressure (mm Hg) : 760.0
Temperature (°C} 1 25.0 Temperature (deg K} : 295.0
Average Press. (immHg) : 750.6 Corrected Average (mm Hg) : -
Average Temp (*C} : 28.7 Average Temp; (Deg K) : -

Calibration Orifice

Make : Tisch Qstd Slope : 2.01042
Model : TE-5025A Qstd Intercept : -0.03659
Serial# : 0068 Calibration Due Date : 21-Sep-223

Calibration Information

Plate or ORIFICE Qstd Indicate 1C
Test # (in H,0) (m3/min) {CFM) (corrected) Linear Regression
1 12.00 1.721 60.0 £0.00 Slope: 35.0529
2 9.20 1.527 54.0 £4.00 Intercept: 0.4420
3 7.00 1.334 50.0 50.00 Corr, Coefi: 0.9897
4 5.00 1.13¢0 40.0 40.00
5 3.00 0,880 30.0 30.00 ¢ of Observations: 5
Calculations
Qstd = 1/m[Sqri(H20(Pa/Pstd)(Tstd/Ta))-b] m = sampler slope
IC =1{Sqrt(Pa/Pstd}{Tstd/Ta)] b = sampler intercept
I = chart response
Qstd = standard flow rate Tav = daily average temperature
IC = corrected chart respanse Pav = daily average pressure

1 = actual chart response

m = calibrator Qstd slope Calibrate By @L
b = calibrator Qstd intercept
Ta = actual temperature during calibration {(deg K)

Pa = actual pressure during calibration (mm Hg)
Tstd = 298 deg K

Pstd = 760 mm Hg Approve By @YC’IY“ILLﬁ , A
For subsequent calculation of sampler flow:

1/m{{1)[Sqrt(298/Tav){Pav/760)]-b)

NOTE: Ensure calibration orifice has been certified within 12 months of use

Thai Environmental Technic Limited 1/6 Soi Ramkhambaeng 145 Khwaeng/Khet Saphan Sung  Bangkok 10240 Thatland
e Tef : +56(0)2373-7759(Auto) Fax : +66(0Y2373-7979 ¢ admin@tet1995.com » www.tet1995.com
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Thai Environmental Technic Limited
YIUN MauaguadauIng 91na

PM-2.5 Calibration Report

Equipment Name P 2,5 Ambient Temperature 2 °C
Muanufacturer BGIL By Mesz Lab Relative Humidity 55.0%RH
Model PQ200 Baromernic 758.9 mm Hg
Serial Number . 72477 Calibration Date 8-May-23
ID. Number - 04 Dued Date of Calibrate §-May-24
Reference Standards

Equipment Name Model Serial Ne. Certificate No. Due, Date

Multi-Tube Autemetic Gas Calibrator Delta Cal BC1 172508 FM-00266 Rev E 10-Aug-22

System Flow Performance Test { Unit : I/min )

STD Setting UUC Reading Error (=) Uncertainty
15.00 15.02 0.00 0.04
16.70 16.70 0.00 4.00
18.40 18.41 0.00 6.01

Systemn Temperature Performance Test ( Unit : °C)
STD Setting UUC Reading Error (=) Uncertainty
25 2502 0.00 0.08
28 28.04 0.00 0.09
32 31.98 0.00 0.04
Barometric Pressure Test { Unit : mmHg )
STD Setting UUC Reading Error (=} Uncertainty
758.9 758.90 0.00 0.07
N T B
Calibration by : ; . Approved by : fw_,,;,oé.x'p‘ >
/ 7

/
alibration Officer Authorized Stgnatory

That Environmental Technic Limited 1/6 Sof Remkhambaeng 145 Khwaeng/Khet Sung  Bangkok 10240 Thailand
o Tel : +66(0)2373-7799(Auto) Fax : +66{0)2373-7979 ¢ admin@tet1995.com » woww.tet1595.com






PM-2.5 Calibration Report

Thai Environmental Technic Limited
Y3un matagunadaning 106

Equipment Name : PM25 Ambient Temperature 32eC
Manufacturer ¢ Patisol-Plus Relative Humidity 57.0%RH
Model 2025 Barometric 757.3 mm Hg
Serial Number . 2025A 204399806 Calibration Date 9-May-23
ID. Number .01 Dued Date of Calibrare 9-May-24
Reference Standards
Equipment Name Model Serial No. Certificate No, Pue. Date
Multi-Tube Autometic Gas Calibrator Delta Cal DC 172508 FM-00266 Rev E 10-Aug-22
System Flow Performance Test { Unit : Fmin)
STD Setling UUC Reading Error (&) Uncerlainty
15.060 15.08 (.01 0.08
16.70 16,70 0.00 0.
18.40 18.40 0.00 0.01
System Temperature Performance Test { Unit : °C )
STD Setting VUC Reading Error {£) Uncertainty
25 2498 0.060 0.08
28 28.02 0.00 0.04
a2 32,00 0.00 0.00
Barometric Pressure Test ( Unit : mmHg )
STD Setting UUC Reading Error (#) Uncertainty
759.1 738.94 0.00 0.21

77 M
Catibration by : La S / ¥ /,,)

. Approved by : i {'ﬂgpééa:/

[

Calibration Officer Authorized Signatory

That Environmental Technic Limited 1/6 Sei Ramkhamhzeng 345 Khwaeng/Khet Sung  Bangkok 10240 Thailand
e Tel : +66(0)2373-7799(Aute) Fax : +66{0)2373-7979 « admin@teti®85.com o wivw. teti995.com







Thai Environmental Technic Limited
VIUN madaFdauadon ng a0

PM-2.5 Calibration Report

Equipment Name PM 2.5 Ambient Temperature 32°C
Munufacturer Thermo Patisol Relative Hunidity 55.0%R1
Modei 200 Air Sample Barometric 758.8 mm Hg
Serial Number 200520803 Calibration Date 7-May-23
ID. Number 03 Dued Date of Calibrate 7-May-24
Reference Standards

Equipment Name Model Serial No. Certifieate No. Due. Date

Multi-Tube Autometic Gas Calibrator Delia Cal DCI 172508 FM-00266 Rev E 1{0-Aug-22

System Flow Performance Test { Unit : J/min )

STD Setting UUC Reading Error () Uncertainty
15.00 15.04 0.00 0.05
16.70 16,70 0.00 0.05
18.40 18.40 .00 0.05

System Temperafure Performance Test ( Unit : °C)
STD Seiting UUC Reading Error (%) Uncertainty
25 25412 0.00 0.05
28 2806 0.00 0.09
32 31,98 0.01 0.11
Barometric Pressure Test ( Unit : mmEHg )
STD Setting UUC Reading Error (2) Uncertainty
758.8 758.77 0.00 0.04

Calibration by

k 7

Calibration Officer

. Y
Approved by : /-/r/;t; 5,,(}2;}:,: 02
1/

Authorized Signatory

Thai Environmental Technic Limited

s Tel ; +66(G)2373-7799(Auto} Fax : +66{0)2373-7979 e admin@tet1995.com o www tet1995,com

1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Sung  Bangkok 1024G Thailand







PM-2.5 Calibration Repori

Thai Environmental Technic Limited
UIUN Inallaasuadsylng 9106

Eguipment Name PM 2.5 Ambient Temperature 2°C
Manufacturer BGI By Mesa Lab Relative Humidity 55.0%RH
Model rQ2o6 Barometric 758.2 mm Hg
Serial Number 72613 Calibration Date 0-May-23
1D, Number 65 Dued Date of Calibrate 9-May-24
Reference Standards

Equipment Name Modei Serial No. Certificate No. Due. Date

Mulii-Tube Autometic Gas Calibrator Delta Cal DCI 172508 FM-(0266 Rev E 10-Aug-22

System Flow Performance Test ( Unit : Vmin )

STD Setling UUC Reading Error (£} Uncertainty
13.00 14.99 0.00 0.02
16.70 16,71 0.00 0.01
18.40 18.41 0.00 0.01

System Temperature Performance Test ( Unit : °C)
STD Setting UUC Reading Error (£} Uncertainty
25 25.04 0.00 0.65
28 28.06 3.00 0.09
32 32.06 0.00 0.09

Barometric Pressure Test { Unit : mmHg )

STD Setting

UUC Reading

Error

() Uncertainty

758.2

758.10

0.00

0.07

e
Calibration by /\ />

Q,.élibralion Officer

/":;'
Approved by : /15{@ A
v

&

Authorized Signatory

Thai Environmental Technic Limited

1/6 Sot Ramkhamhaeng 145 Khwaeng/Khet Sung  Bangkek 10240 Thailand
o Tel : +66(0)2373-7799(Aut0} Fax : +66[0)2373-7579 e admin@tet1995.com ¢ www.tet1995.com







Certificate Of Analysis
Special Gases Mixture -

Customer Details
Name:

Thai Envirenmental Technie Limited

Address: .'__C.l;_l;).'t_f}méf. TBQ_NG
1/6 Sol Ramkhamhaeng 45, Sapansaong, = .
Khet Saphan Sung, Bangkok 10240 -7

Certificate Details

5+Jul-2023

Numbetr: 1734/23 Date of Issue:
Material Details
Production Order 901738560 Material Code:
Gas content: 5520 M} Filling pressure: :
Cylinder Owner: LINDE Cylinder Material: Spe
Laboratory Report ' IR
Analytical Result -
Component Norminal e
Concentsation
Nitric Oxide 40.0 ppin
Other NOx impurity
in Nitrogen
Reference Standard
Nitric Oxide
In Nitrogen
instrument /Make /Model -

FTIR Specicometers Nicolet 1550

‘Recommend usage condition

s tee)dasroan







Thai Environmental Technic Limited

YIHN managsniasenlneg s166

NOx Analyzer Calibration Report

Calibrate Date : 9-Nov-23 Temperature (°C) ¢ 25°C
Analyzer Type :NOx Barometer (mmHg) : 759.59 .
Brand : API Humidity (5015 %) 50.0%RE
Model : 200A Dilutor - APT M700 5/N 625
Serial Number :1378 (No.15) Zero Air - API M701 S/N 1926
Range : 560 ppb Standard gas : ADOS17 SK
Calibration of Span
Before of Span.(pph) After of Span.(ppb) o 10
Supply Gas Ref Value(ppb) o NO NGO, o NO NGO, Yo diff of Span
Zero 0.0 0.9 0.7 0.2 0.0 0.0 0.0 0.0
Span 400.0 405.0 | 402.0 3.0 400.0 400.0 0.0 g.0
Multi Point Calibration
Analyzer Disp.{ppb i
Ref Value(ppb) nalyzer Disp.(ppb) : Outpl‘l[ Difference .
NOx NO NG, Diff(ppb} % Diff Abs (%) Diff
0.0 0.4 0.4 0.0 0.40 0.001 0.10
100.0 100.8 | 100.2 0.6 0.20 0.002 0.20
200.0 200.5 | 200.1 0.4 0.10 0.000 0.05
400.0 400.3 | 400.1 0.2 0.10 0.000 0.03
Average Diff (%) 0.08
Multi Point Calibration
450.0 5 ;
y=0.9993x +0.32 _
400.0 —
= 3500
o
& 3000
F 2500
=]
5 200.0
= 150.0
< 100.0
50.0 /
0.0 B : : e T \
0.0 100.c 200.0 300.0 400.0 500.0
Ref Value{ppb)
Calibrate by: W Approved by : ?ﬁ’/} 5"?51?3/ M

V/ )

wRlanTad : 00

Thai Eavironmental Technic LUmited

P

Tuitond@ 02/09115

mafinuuslady | OF-0Pi6-06

1/6 50i Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand

e Tel : +66{0)2373-7739{Auto) Fax : +66(0)2373-7979 @ admin@tet1995.com & www.tet1995.com






Thai Environmental Technic Limited
USuN malingdaandaulneg a1na

Calibrate Date ; $~Nov-23

Temperature (°C) ; 25°C
Barometer (mmHg) : 755.9

Analyzer Type : NOX

Brand ;APL Humidity (50+15 %) 50.0%RH
Model ;200 B Ditutor + API M700 S/N 625
Serial Number 393 (No.19) Zero Air - API M701 §/N 1526
Range : 500 ppb Standard gas ; ADOS17 SK
Calibration of Span
Before of Span.(ppb) After of Span.(ppb) )
Supply Gas Ref Value(ppb % diff of §
PRy (PP =565 T ™o | MO, | Wox | No | Mo, | diffofSpan
Zero 0.0 0.8 0.5 0.3 0.0 0.0 0.0 0.0
Span 400.0 411.0 | 409.0 2.0 400.0 400.90 0.0 0.0
Multi Point Calibration
Analyzer Disp.(ppb i
Ref Valug(ppb) naly. p-(ppb) : Outpt‘lt Difference '
NOx | NO NO, Diff(ppb) % Diff Abs (%) Diff
0.0 0.2 0.1 0.1 0.10 0.000 0.03
100.0 100.2 99.3 0.8 -0.70 -0.007 0.70
200.0 199.5 | 198.2 1.3 -1.80 -0.008 0.890
400.0 400.8 | 400.1 0.7 0.10 0.000 0.03
Average Diff (%) 0.41
Multi Point Calibration
450.0
y=1.0001x-0.6 _
400.0 o1 A
= 3500 e
(=%
3000
& 2500
B
5 200.0
E 156.0
< 100.0
50.0 //u
C.0 I3 :
0.0 100.0 200.0 300.0 4G606.0 500.0
Ref Value{pphb)
Calibrate by: W Approved by : %}’\Wl 'lcﬁ,/ )
aftundedt - oo Tuflouid 0200015 wufiuuvedy : Qr-Qpi6-06

Thai Environmental Technic imited  1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thatland
& Tel : +66{0)2373-7799{Auto} Fax : +65{0)2373-7970 » admin@tet1995.com » www.tet1895.com






Thai Environmental Technic Limited
USHN madadunadsuing 910w

NOx Analyzer Calibration Report

Calibrate Date :10-Nov-23 Temperature (°C) : 25°C

Analyzer Type : NOx Barometer (mmHg) : 76C.0

Brand : Teledyne Humidity (50415 %) 50.0%RH

Model 1 200 B Dilutor . API M700 8/N 625
Serial Number :974 (No.34) Zero Air . APT M701 §/N 1926
Range : 500 ppb Standard gas . A00S17 BK

Calibration of Span

Before of Span.(ppb) After of Span.(ppb) o
Supply Gas Ref Value(ppb) on ) NG, on N6 NO, %a diff of Span
Zero 0.0 1.1 1.0 0.1 0.0 6.0 0.0 0.0
Span 400.0 398,51 395.1 0.4 400.0 400.0 6.0 0.0

Multi Peoint Calibration

Analyzer Disp.{ppb) Output Difference
RefValue(ppb) - - -
NOx | NO | NO, Diff(ppb) % Diff Abs (%) Diff
3.0 0.8 0.4 0.4 0.40 0.001 0.10
100.0 99.8 99.2 0.6 -0.80 -0.008 0.80
200.0 199.8 | 198.7 1.1 ~1.30 -0.007 0.65
4G0.0 402.0 | 399.8% 2.1 -0.10 0.000 0.03
Average Diff (%) 0.39%
Viulti Point Calibration
450.0
y=0.8393x-0.32 _
400.0 . 2
= 350.0
g 3000
g 250.0 P
& 250,
£ 2000 /
TZ" 150.0 / .
< 1000
50.0 [ —— . —
0.0 . ‘ ; : .
0.0 100.0 200.0 3000 4900.0 500.0
Ref Value{ppb)
Calibrate by: C””/%S\\ Approved by : E%"M!'LW fN
udlundadi : 00 ﬁ'uﬁmgu“ﬁ 02/0%/15 wrfiuuvedy | QF-QP16-06

Thal Environmental Technic timited  1/6 Soi Ramkhamhaeng 145 Khwaeng/kKhet Saphan Sung Bangkok 10240 Thailand
o Tel : +66{0}2373-7798{Auto) Fax:+66(0]2373-7979 & admin@tet1$95.com o wwwtetl995.com






Thai Environmental Technic Limited

USHN madadsinadsnlng 3106

NOx Analyzer Calibration Report

Calibrate Date : 3-Nov-23 Temperature (°C )} @ 25°C
Analyzer Type :NOx Barometer (mmHg) : 759.9
Brand API Humidity (504135 %) 50.1%RHE
Model 200 E Dilutor - API M700 S/N 625
Serial Number 1281 (No.20) Zera Air : API M701 8/N 1926
Range : 500 ppb Standard gas : A00517 8K
Calibration of Span
Before of Span.(ppb) After of Span.(ppb)
Supply Gas Ref Val b % diff of S
upply Ga ef Value(ppb) NOn NO NO, om NO NO,§ o diff of Span
Zero 0.0 0.7 0.2 0.5 0.0 0.0 6.0 0.0
Span 400.0 388.0 ] 387.0 1.0 400.0 4Q0.0 0 0.0
Multi Point Calibration
Analyzer Disp.(ppb i
Ref Value(ppb) Yz p.(ppb) : Outpt‘lt Difference .
NOx NO NO, Diff{ppb) % Diff Abs (%) Diff
0.0 0.2 0.2 0.1 0.15 0.000 0.04
100.0 99.8 98.5 0.2 ~-0.46 -0.008 0.46
200.0 198.0 ] 198.0 0.0 -2.00 -0.010 1.00
400.0 401.0 ] 400.3 0.7 0.30 0.001 0,08
Average Diff (%) 0.39
Multi Point Calibration
450.0
2000 Y= 1.0003x - 0554
R*=1
36: 350.0
2 300.0
2 250.0
a
= 2000 r-/
g 1500 /
< 100.0
$0.0 / S e
0.0 EX : . : ;
0.0 100.0 200.0 300.0 400.0 500.0
Ref Value(pph}
Calibrate by: \W Approved by : %’O}J\N/m/ il

uft bungad | 00

Thai Environmentai Technic Limited

1
[ axa

ufieyilA 02/09/15

mufivuudedy : QF-QP16-06

1/6 S0i Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand

® Tei: +66({0}2373-7799(Auta} Fax : +66(0)2373-7973 o admin@tet1995.com ¢ www.tet1935.com






ertfica Y515
Special Gases Mixiure

Customer Details
Name:

Thai Envirenmental Techme Limited.

Address

1/6 Soi Ramkhamhaeng 45, 5apansoong,
¥het Saphan Sung, Bangkok 10240

Customer Tag No.

Certificate Details
Number: 2500/23 Date of Issue: 18-Sep-2023 Expuy date: 18-5ep-2027
Material Delails
Pioduciion Crder: 90175846 Material Code: 608400-5K-44 Cylinder No. D636157
Gas content: 5.520 W Filing pressure: 145 bar Valve: CGA 66055
Cylinder Owner: LINDE Cylinde: Material: Speciia seal Cyhinder Size: 401
taboratory Report
Analytical Resuit
Component Nominal Concentration  Analysis Result’ Upcertainty’ _wethad of Analysis’ . Assay Date
Sulphur Gioxide 40.0 ppm 41.1ppm + 10, relative (&) I-PB-352 §-Sep & 18-5¢p-23
In Nitrogen
peference Standard used in Assoy
reference Standard Cylinder number Concentration Expiry date:
Sulphur Dioxide 80015062956 25351 0.25ppm 9-Jun-2024
In Nitregen
Analytical Instruments used in Assay
Instiument /Make /Model Analytical Prncipie Last Multipoint Calibration

FTIR Spectrometers Nicolet 1550

FTIR-502

6-5ep-2023

Recammend usage condition
Minigoum utilization:
Stotage condilion;

56 of actual content or
geep in well ventilation and secure afea.

before explre dale whichever comes firsi.

Comments

when reardering, please quote the materiat pumber

Note:

1. All tesults expressed i this repott are on mole,/mote basis, unless othervise spect
accardance with lhe EPA Tiaceabdity Protocal {£PA-600,/8- 127531 (o1 the Assay and Certrfication of
7 The repurtad expanded uncerlainty 1s based on 2 standard uncertaaty midtiphed by a coverage {
the measurement of Us matenat s Liaceable o the 3l thioug

other recognised national meticlogy (Rstules.

1 (1} Gos Chromatogiapity, {7} Paramagnetc Crygen Analyzer, (3) €

{53 Tetat Hydiocarbon Anatyied, 16) Other - speaitied

Page 1ol 1
thus report shali not be reproduced exceptn full

fied The Assay ol s Standatd has been peilermedin
Gaseous Calibration Standaids using procedure G

actor k=2, providing a leved of confidence of anpioximately 950
h the eference gas standard which s baceable to Swiss national Standatd ol Mass o

sctrochemical Gxygen Anatyzer, (4) Flectrochemical Moisture Analyzet,

sukanya Pasinyasoontorm
signatory forand on Dehalf of Linde {Thailand) Co., Lid

PE-002/FO06
Iss:4/2, 01 August 2023

uBdn aud (Usundlng) S1in (unsu)

e et DIOFEIT00HTES

du 15 vrenaued i 2/3 9 14 neuRs® (. 6.5 v
g ¢ AmsUs s 10540 InsAut {66} 2338-6100 Thsans (66) 2338-6333
Tsveoalnagd - 185wl 5 puwades ayruodng midmnst 24180

Tnssunt (66) 38.570-47993 Tngans (66) 38.570-323

Linde (Thailand) Public Company Limited

F4¢. Regiuation na G10T5IYEHOTET

15" Flenr, Bangna Tower A, 2/3 Moo 14, Bangna Trad XM. 6.5 Road, Bangkaew
Rangpiee, Samutprakarn 10549, Tel (66) 2335-6100 Fax (66) 23386333
Wellgrow Plant 105 koo 5, 1.8angsamak, A.Bangpakang, (hachoengsan 241 80

Thailand, Tel {66) 38.370-470-93 fax (G6) 38.570-323






Thai Environmental Technic Limited
VSEN MANfTUNaAaaNINg 91060

Analyzer Calibration Report
Calibrate Date 7-Nov-23 ) Temperature {°C) 25°C
Analyzer Type 50; ) Barometer (mmHg) : 759.8 L
Brand Teledyne Humidity (50+15 %} : 50.0 %RH o
Model 100 E Dilutor - APT M700 S/N 625
Serial Number 1412 (No.22) Zero Alr API M701 8/N 1926
Range 500 ppm Standard gas DE36157
Calibration of Span
Supply Gas Ref Value(ppb) |Before of Span.{ppb)}; After of Span.(pph) AbsY% diff of Span
Zero 0.0 3.4 6.0 6.0
Span 400.0 392.,0 400.0 0.0
Multi Point Calibration
. QOutput Difference
Ref Val b} JAnal Disp.(ppb -
ef Value(ppb) {Analyzer Disp.(pp Diff (ppb) Percent Diff Abs Percent Diff
0.0 0.2 0.2 0.00 0.05
100.0 100.5 0.5 0.01 0.50
200.0 199.3 ~0.7 0.00 0.35
400.0 401.3 1.3 0.00 0.33
Average Diff (%) 0.31
Mulii Point Calibration
1s0.0 023x - 0.08
y = 1.0023x - 0.
400.0 I
RZ=1
= 3500 P
£ 3000
& 250.0
a
= 200.0
= 150.0
=
< 100.0 : -
50.0 E /
0.0 E : : ; ; ,
0.0 100.0 200.0 300.0 490.0 500.0
Ref Value{ppb}
ST -
Calibrate by: % - Approved by : 5 }"?!\f‘\/ M

ufluasadt : 00

Thai Environmental Technic Limited

Fuiioi@ 02/09/15

AafLuuHe Ty - QF-OP16-06

1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung Bangkok 10240 Thailand

o Tel: +66{0)2373-7759(Auto) Fax : +66{0)2373-7979 e admin@tet1995.com & www.teti555.com






Thai Environmental Technic Limiied
usEN makagsnadsnlng 910w

Analyzer Calibration Report
Calibrate Date &-Nov-23 Temperature (°C } 25°C
Analyzer Type 50, Barometer (mmHg) : 760.0
Brand Thermo Humidity (50£15 %) : 50.0 %RH
Modeld 43C Dilutor - API M700 S/N 625
Serial Number 43C67051355(N0.7) Zero Air API M701 8/N 1928
Range 500 ppb Standard gas 0636157
Calibration of Span
Supply Gas Ref Value(ppb) |Before of Span.(ppb)| After of Span.(ppb) Abs% diff of Span
Zero 0.0 0.9 0.0 0.0
Span 400.¢ 395.0 400.0 0.0
Multi Point Calibration
. Qutput Difference
Ref Value(ppb) [Analyzer Disp.(ppb
(ppb) ? ppp DIff (ppb) Percent Diff Abs Percent Diff
0.0 0.4 0.4 0.00 0.10
100.0 89.1 -0.9 -0.01 0.90
200.0 199.3 -0.7 0.00 0.35
400.0 398.0 -2.0 -0,01 0.50
Average Diff (%) 0.46
Multi Point Calibration
450.0
y=0.9946x+0.14 _
400.0 a1 A
= 350.0
o
2 300.0 Eorrem
£ 2500
Fa)
& 200.0
2 150.0 i
c
< 100.0 -
500 /
0.0 T : ; ; :
0.0 100.0 200.0 300.0 400.0 500.0
Ref Vialue(pph)
Calibrate by: &/"77:&(/‘&: , Approved by : ﬂ)}’ﬂi WA / "

i lamdaf - 00

That Environmental Technic Limited

o

ufisyna 02/09/15

mafassy | QF-QPI6-06

1/6 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung  Bangkok 16240 Thailand

e Tel: +66(0)2373-7799(Auto} Fax : +66(0)2373-7979 o admin@tet1995.com o www.tet1955.com







Thai Environmental Technic Limited
UYSHN madaasinaasyIng s1na

Analyzer Calibration Report
Calibrate Date B-Nov-23 Temperature (°C ) 25°C L
Analyzer Type 50, Barometer (mmlig) : 760.0
Brand Teledyne Humidity (50+15 %): 50.0 %RH
Model 100 E Dilutor . API M7C0 S/N 625
Serial Number 110(No.21) Zero Air APT M701 S/N 1926
Range 500 ppm Standard gas DE36157
Calibration of Span
Supply Gas Ref Value{ppb) }Before of Span.(ppb)| After of Span.(ppb) Abs% diff of Span
Zero 0.0 0.2 0.0 0.0
Span 4£00.0 391.0 400.0 0.0
Multi Point Calibration
. Output Difference
Ref Value(ppb) |Anal Disp.(ppb
ef Value(ppb) - [Anaiyzer Disp.(pp Diff (ppb) Percent Diff Abs Percent Diff
0.0 Gg.1 0.1 0.00 0.03
100.0 100.2 0.2 0.00 0.20
200.0 199.8 -0.2 0.00 0.10
400.0 401.1 1.1 0.00 0.28
Average Diff (%) 0.15
Multi Point Calibration
450.0
400.0 Y= 1'?&2 - %
= 3500
0.0 L3 : 7 ; :
0.0 100.0 2000 300.0 400.0 500.0
Ref Value{pph)
Calibrate by: W Approved by : 2’7/’”\” M/ id)

uf lupsadi : 0o

Thai Environmental Technic Limited

Tudiowid 02/09/15

maftuudedy | QF-QP16-06

1/6 Soi Ramkhamhaeng 145 Khwaeng/Khat Saphan Sung Bangkok 10240 Thailand

o Tel | +66{0)2373-7795{Auto) Fax : +66(0)2373-7970 & admin@tet1995.com o www.tet19585,com






Thai Environmental Technic Limited
USHN matadsunadsulng I1nm

Analyzer Calibration Report
Calibrate Date 7-Nov-23 Temperature (°C ) 25°C
Analyzer Type 50, Barometer (mmHg) : 760.0
Brand APT Humidity (50+15%): 50.0 %RH
Model 100 E Dilutor . API M700 S/N 625
Serial Number 133 (No.1) Zero Air APT M701 S5/N 1926
Range 500 ppb Standard gas D636157 .
Calibration of Span
Supply Gas Ref Value{ppb) {Before of Span.(ppb)| After of Span.(pph) Abs% diff of Span
Zero 0.0 3.0 0.0 0.0
Span 400.0 413.0 400.0 0.0
Multi Point Calibration
. Qutput Difference
Ref Value(ppb) Analyzer Disp.(ppbI——p0 o Perient Diff Abs Percent Diff
0.0 0.3 0.3 0.00 ¢.08
100.0 99.5 -0.5 -0.01 0.50
200.0 198.2 -0.7 g.00 0.35
400.0 298.7 -1.2 0.00 0.33
Average Diff (%) 0.31
Multi Point Calibration
450.0 -
£00.0 y=0.§:35_3:+0.1 _
= 350.0 L
£ 3000 /
& 2500 pd
= 200.0 /
2 150,0
£ 100.0 o
s00
0.0 E."/ : : : : :
8.0 100.0 200.0 300.0 460.0 500.0
Ref Value(pph)
Calibrate by: %‘“—‘ . Approved by PWXN A / / ?
e

w o e

uf lunsed ; 00 ufeusid 020015 smuRuUUe T : QF-QP16-06

That Environmental Technic Limited  1/6 50i Ramkhamhaeng 145 Khwaeng/Khet Saghan Sung Bangkok 10240 Thailand
e Tel : +66(0)2373-7795{Auto) Fax : +66(0)2373-7979 » admin@tet1995.com » www.tat1995.com






THAI METFEOROLOGICAL DEPARTMENT
4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469
Calibration Certificate

lssued by: Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 17 January, 2024 Certification No. 048/24
Page : 1 of 2

Object : Wind speed and wind direction

Manufacturer : Davis Instruments inc.

Type : Weather Wizard [l

Serial No. WCT1008A11 ID No. : Neg.26

Customer : Thai Envirenmental Technic Limited.

1/6 Soi Ramknamhaeng 145,
Khwaeng/Khet Saphan Sung, Bangkok 10240,

Calibration Condition : Temperature 25,1 °C  Barometric Pressure 1013.8 hPa

NATIONAL STANDARD WIND TUNNEL

: Micremanometer Theodor Friedrichs FCO14 Serial No. 9310118

: HOOK GAGE NO 1425 Pitot Tube Theodor Friedrichs Type 0800.0000 serial 9023
N.1.S.T. Test Reference Number 731/241460 : Siandard Velocity a¢ 20 - 30 m/sec

: Ultrasonic Anemometer Model DA-850-3TV (sensor TR-Q0AH)

Serial Number 110730028 (sensor 120629586}
JAPAN QUALITY ASSURANCE ORGANIZATION
T —

Calibrated by : N:W Siggled : .

Mr. Watcharapol Subwat Mr. Pisood Promsut

Mechanical Engineer




THAT METFOROLOGICAL DEPARTMENT

4353 Sukhumvit, Bangna, Bangkok 10260 Tel. 081-454-2804,0-2399-0469

The Result of Calibration

Certification No. 048/24

17 January, 2024 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm | Velocity Velocity Correction
m/sec inches H20 | inches HIO {  m/sec ni/sec n/sec
1.00 - - - 0.4 0.60
3.02 - - - 2.7 0.32
5.00 - - - 4.5 0.50
7.00 - - - 6.7 0.30
9.02 - - - 8.3 0.52
11.01 - - - 16.7 0.31
13.01 - - - 12.5 0.51
15.01 - - - 14.7 0.31
17.02 - - - 16.5 0.52
20.02 - - - 19.7 0.32

wind Aloft Plotting Board.

US.DEPARTMENT OF COMMERCE WEATHER BUREAU

WIND DIRETION TESTED WIND DIRECTION
0 0
90 20
180 180
270 270

Calibrated by : \\‘\?{'\W‘RDT"L

Mr, Watcharapol Subwat

Mechanical Engineer
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CALIBRATION U237

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR}

Request No, 21-66/0632 MTC No. EEL. BP. 28/0866

CALIBRATION CERTIFICATE

Submitted by : THAI ENVIRONMENTAL TECHNIC LIMITED.
Address : 1/6 Soi Ramkhamhaenyg 145, Khwaeng/Khet Saphansung, Bangkok, 10240, Thailand,
Calibrated at : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

: Soi 1C, Bangpoo Industrial Estate, Sukhwmvit Rd., Muang, Samutprakan 10280,

Instrument Calibrated : Ambient Environment

Description : Sound Calibrator Temperature (23 +3) °C
Manufacturer : Digicon Relative Humidity (50 + 15) %

Model » Tenmars Ambient Pressure  : (101.325 + 1.500) kPa
Serial No. 1 180501628

Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A S/N 122037,

[

. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484,

3. Programmable Attenuator Tamagawa TPA-303A S/N OF 2214,
4. Digital Multimeter Agilent 344G1 A S/N MY44005560.

. Pressure Transmitter Vaisala PTB202AD S/N T0630001.

%)

(=)

. Audic Analyzer Panasonic VP-7722A §/N 041477D122,

~J

. Condenser Microphone B&K 4180 S/N 2633526,
Calibration Procedure: CP-102-04 based on 1EC 60942-2003. The sound pressure level of instrument was
measured by standard micrephone using an insert voltage technigue.

This instrument has been calibrated against standards maintained at Electrical and Flectronic Standards
Laboratory (EEL), which are traccable to the International System of Units through the National Institute of
Metrology (Thailand).

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the
measured values only.

Date of Receipt : 10 Aug. 2023

Date of Calibration » 16 Aug, 2023 1 /?{&J

The results relate only to the items tested/calibrated or vatue assigned,
Advartising the Report/Certificate and publicity of the results except In full are prohibited untess written permission is obtained from the gavernor of TISTR.

Fivi.BLIMTC.002 Rev.4

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,  Soi 1€, Banegpoo Industrial Estate, Sukhumvit Road, 186 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thailand  Thailand

Tel. (66} 0 2577 9000 Tel. (66) C 2323 1672-80 ext. 115, 116 Tel, {66) 0 2579 1123-30 ext, 5219, 52325, 5217
Fax. (66} 0 2577 9009 Fax. (66} 0 2323 9165 Fax. (66} 0 2579 8592

E-rnail : rumpai@tistr.orth Websitewww tistr.or.th E-mail : micetistr.onth E-mail ; sumaleemtistrorth
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CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 23-66/0632 MTC No. EEL. BP, 28/0866
The reported expanded uncertainly is based upon a standard uncertainty multiplied by a coverage

factor k = 2, providing a level of confidence of approximately 95%.

Nominal Qutput of Unit Under Test = 94 dB re 20LPa at 1000 Hz

Acoustic Qutput in dB re 20uPa , Corrected to Reference Conditions : 101.325 kPa, 23.0°C and 50 %RH

1. Sound Pressure Level

Standard Microphone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 94.45 0.45 +0.10 +0.75 dB

2. Frequency

Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) . (Hz) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 991.4 -8.6 + 1.5 +1.0%

3. Total distortion

Standard Microphone Measured Total distortion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class 2

1/2 inch Bruel&Kjaer 4180 1.40 + (.50 +3.0%

Note : 1. No adjusiment,

2. The calibrator pressure correction was not included.

3. The microphone volume correction was not included.

Date of Calibration : 16 Aug. 2023 21/ 3@/

The results retate only to the items tested/calibrated or value assigned.
Advertising the Report/Certificate and publicity of the results except in full are prohibited uniess wiitten permission is obtained from the governor of TISTR.

FM.BL.MTC.002 Rev.4

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khieng Ha, Amphoe Khlong Luang,  Soi 1€, Bangpoo Industrial Cstate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thaland  Thaitand

Tel. {66) 0 2577 9000 Tel. {66) 0 2323 1672-80 ext. 115, 116 Tel. (66) G 2579 1121-30 ext. 5219, 5225, 5217
Fax. (66) 0 2577 9009 Fax. (66) 0 2323 9165 Fax. (66) 0 2579 8552

E-matil 1 sumpaigtistr.or.th Websitewwa.tistr.orth E-mail : mtc@tistr.or.th E-mail : sumaleegtistr.onth
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CALIBRATION 0037

3-TISTR

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-66/0632 MTC No. EEL. BP. 28/0866
Nominal Output of Unit Under Test = 114 dB re 201Pa at 1000 Hz

Acoustic Oufput in dB re 20uPa, Corrected to Reference Conditions : 101,325 kPa, 23.0 °C and 50 %RH

1. Seund Pressure Level

Standard Micrephone Measured Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) {dB) - {dB) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 114.28 0.28 +0.10 +0.75 dB
2. Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 986.9 -13.1 + 1.5 +2.0%

3. Total Distortion

Standard Microphone Measured Total Distertion Uncertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class 2
1/2 inch Bruel&Kjaer 4180 314 + 0.70 +4.0%

Note : 1. No adjustment,

2. The calibrator pressure correction was not included.

3. The microphone volume correction was not included.

Calibrated by : Approved by :

(Mr.Weerachai Deechaiyae)

a 2, .V._w ',4 [
Electrical and"‘iléaéfg?%%%ia%ards Laboratory
Date of Calibration : 16 Aug. 2023 Industrial Metrology and Testing Service Centre

Date of Issue o 21 Aug. 2023 Ref: 201126608100310300]
End of Certificate 373

The results relate only to the items tested/calibrated or value assigned,
Advertising the Report/Certificate and publicity of the results except in full are prohihited unless written permission is obtained from the governor of TISTR.

FML.EL.MTC.002 Rev.g

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkek 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thalland  Thailand

Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel (66) 0 2579 1121-30 ext. 5219, 5225, 5217
Fax, {66} 0 2577 9009 Fax. (66} 0 2323 9165 Fax. (66} 0 2579 8592

E-mazil : rumpai@tistr.orth Websitemwaww.tistr.orth E-mail : mic@tistr.orth E-mail : sumalee@tistr.orth
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Sound Level Meter Calibration Report

Equipment Type :Sound Level Meter Calibration Date : I-Mar-2024
Calibrater : TENMARS Sound Calibrator TM-100 Barometric pressure (mmHg) . 7500 mmig
Standard : IEC 60942 Temperature (23+3)°C ¢ 2500 o
Accuracy :94.0 40.3 dB and 114.020.5 dB Relative Humidity(S0:=15 %) . 500 % RH
Frequency (ut 1,000 Hz %1% Dued Date of Calibrate ¢ 31-Mar-2024
Calibrator Serial NO. - 180501628
. Instrument Calibrated Reference Before Adjust After Adjust Deviation Result
Brand | Model | Serial NO.| Acousiic dB | a%afi1 | n¥sfiz| n5efiz| wiy | =zdB dB | Calibrate
94.0 93.8 93.8 93.8 93.8
21 ACO 6226 070049 24.0 0.2 PASS
114.0 137 | 1137 | 1137 | 1137
94.0 84.1 84.1 94.1 94.1
23 RION NL-21 | 00487676 54.0 0.1 PASS
114.0 114.0 | 1140 | 1140 [ 1140
94.0 93.9 838 93.9 939
25 ACO 6228 100098 94.0 0.3 PASS
114.0 113.8 1138 | 113.8 | 1138
94,0 4.1 94,1 94.1 84.1
26 ACO 6228 100089 94.0 01 PASS
114.0 114.0 1140 | 1140 | 114.0
94.0 939 93.9 93.9 83.9
28 ACO 6228 100161 94.0 0.1 PASS
114.0 113.9 1138 | 113.8 | 1139
94.0 94.0 94.0 94.0 24.0
29 ACO 6226 100102 94.0 0.0 PASS
114.0 113.9 1139 | 1139 | 1138
94.0 94.1 94.1 94.1 94.1
30 ACO 6226 100108 94.0 0.1 PASS
114.0 114.0 1140 1 1140 | 1140

Calibration By

Approve by @{&Wméﬂ/ M

That Environmentza] Technic Limited  1/6 Soi Rminkhamhaeng 145 Khwaeng/Khet Saphan Sung  Bangkok 10240 Thailand
® Tel: +66(0)2373-7799{Auto} Fax:+66{0)2373-7579 @ admin@Ler1 995 com @ wwwitet1995.com
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Sound Level Meter Calibration Report

Equipment Type : Sound Level Meter Calibration Date : 1-Mar-2024
Calibrator : TENMARS Sound Calibrator TM-100 Barometric pressure (mmHg) . 7500 mmHg
Standard : IEC 60942 Temperature (23+3)°C 2500 °C
Accuracy :94.0 £0.3 dB and 114.020.5 dB Relative Humidity(50£15%) ;50,0 %RH
Frequency rat 1,000 Hz =1% Dued Date of Calibrate 31-Mar-2024
Calibrator Serial NO. - 180501628
Instrument Calibrated Reference Before Adjust After Adjust Devistion Result
Item s 1] 7]
Brand | Model | Serial NO.| Aconstic dB | A34#i1 [ a¥a 2| n¥aNi3| nduy = dB #dB | Calibrate
94.0 94.2 94.2 94.2 94.2
kY ACO 6226 110098 94.0 0.2 PASS
114.0 114.1 141 | 1141 | 1141
94,0 94,1 94.1 94.1 94.1
32 ACO 6226 110105 84.0 0.1 PASS
114.0 1140 | 1140 | 1140 | 1140
94.0 93.9 93.9 939 93.9
34 ACO 6228 * 110099 94.0 0.1 PASS
114.0 114.0 | 114.0 | 1140 | 1140
24.0 94.1 94.1 94.1 94.1
35 ACO 6226 110097 94.0 0.1 PASS
114.0 114.0 114.0 | 1140 | 114.0
94.0 94.0 94.0 894.0 84.0
36 ACO 6226 110102 94.0 0.0 PASS
114.0 114.0 114.0 | 1140 | 1140
94.0 94.2 94.2 4.2 94.2
37 ACO 6226 110101 894.0 0.2 PASS
114.0 114.1 1141 1141 114.1
94.0 83.9 93.9 93.9 93.9
38 ACO 6226 110106 94.0 1.0 PASS
114.0 113.8 113.8 | 113.8 | 1138
94.0 94.1 94.1 94.1 94.1
39 ACO 6226 110104 94.0 0.1 PASS
114.0 1140 | 1140 | 1140 | 134.0
94.0 93.7 93.7 93.7 93.7
40 ACO 6226 110100 94.0 0.3 PASS
114.0 113.7 113.7 | 113.7 | 11137
Calibration By
Approve by %/mmmﬁ / M

That Environmental Technic Limited  1/6 Sol Ramkhambaeng 245 Khwaeng/Khet Saphan Sung Banghkak 10240 Thailand
O Tel: +66{0)2373-779%(Auto) Fax:+66{0)2373-7979 @ admin@ie{1995.cotn & wwiwtet1995.com
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Sound Level Meter Calibration Report

Equipment Type tSound Level Meter Calibration Date : 1-Mar-2024
Calibrator : TENMARS Sound Calibrator TM-160 Barometric pressure (mmHg) . 7590 mmHg
Standard HEC 60942 Temperature (23+3)°C © 2500 °C
Aceuracy :94.0 £0.3 dB and 114.0+0.5 dB Relative Humidity(50+15%) . 500 % RH
Frequency cat 1,000 He 1% Dued Date of Calibrate ¢ 31-Mar-2024
Calibrator Serial NO. - 180501628
Instrument Calibrated Reference Before Adjust After Adjus{ Deviation Result
Item - v 7
Brand Model | Serial NO.| Acoustic dB niafil | n3ehi 2| nSafi3| wde = dB + dB Calibrate
894.0 94.1 4.1 84.1 94.1
61 ACO 6226 160208 94.0 0.1 PASS
114.0 114.1 114.1 114.1 i14.1
94.0 93.9 83.¢ 938 93.8
82 ACO 6226 160211 94.0 0.1 PASS
114.0 113.9 1138 | 1139 | 1138
94.0 93.9 83.9 83.9 93.9
83 ACO 6226 180212 94.0 0.1 PASS
114.0 113.9 113.9 [ 113.9 | 1138
94.0 94.2 94.2 94.2 94.2
64 ACO 6226 160213 94.0 0.2 'ASS
114.0 114.1 114.1 114.1 114.1
e4.0 94.1 94.1 94.1 94,1
66 ACO 6226 160215 94.0 0.1 PASS
114.0 114.0 1140 { 1140 | 1140
94.0 83.9 93.9 93.9 93.9
87 ACO 6226 160216 94,0 0.1 PASS
114.0 113.9 113.9 | 113.8 | 113.9
94.0 94.2 94.2 94,2 94.2
68 ACO 6236 222038 84.0 0.2 PASS
114.0 114.2 1142 | 1142 | 114.2
94.0 94,1 94.1 94.1 94.1
89 ACO 6236 222037 94.0 0.1 PASS
114.0 1141 | 1141 | 1141 | 1141
94.0 94.0 84.0 84.0 94.0
70 ACO 6236 222038 94.0 c.o PASS
114.0 114.0 114.0 | 1140 | 114.0

Calibration By

Approve by : %’ﬁf\ima/ o,

Thai Envirenmental Technic Limited  1/6 Soi Ramkhaihaeng 145 Khwaeng/Khet Saphan Sung  Bangkok 10240 Thailand
@ Tel : +66(0)2373-779%9(Auta) Fax:+66{0}2373-7979 @ admin@ret1995.com @ www.et1955.com
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Sound Level Meter Calibration Report

Equipment Type : Sound Level Meter Calibration Date ;o 1-Mar-2024
Calibrator : TENMARS Sound Calibrator TM-100 Barometric pressure (mmHg) ;. 750.0  mmHg
Standard : IEC 60942 Temperature (2323)°C 2500 °C
Accuracy : 94,0 £0.3 dB and 114.0+0.5 dB Relative Humidity(50£15 %) . 500 % RH
Frequency rat 1,000 Hz 1% Dued Date of Calibrate 31-Mar-2024
Calibrator Serial NO. - 180501628
| Instrument Calibrated Reference Before Adjust After Adjusf Deviation Result
tem - L =
Brand | Model | Serial NO.| Acoustic dB | A¥sfi1 | nSei 2{ aTefi 3| mby +dB =dB | Calibrate
94.0 94.0 940 | 940 | ed0
51 ACO 6236 | 152077 94.0 0.0 PASS
114.0 1138 | 1139 | 1139 | 11398
94.0 93.8 | @38 | 938 | 938
52 ACO 6226 | 150142 94,0 0.2 PASS
114.0 1137 § 113.7 | 1137 | 113.7
24.0 94,1 94.1 | o441 | 9441
53 ACO 6226 | 160095 94.0 0.1 PASS
114.0 1141 | 1141 | 1141 | 1141
94.0 94.2 942 | 942 | 942
54 ACO 6226 | 160096 94.0 0.2 PASS
114.0 1142 | 1142 | 1142 | 114.2
94.0 94.2 942 | 942 | 942
55 ACO 6226 160097 94.0 0.2 PASS
144.0 1142 | 1142 | 1142 | 1142
94.0 939 | 938 | 939 | 930
56 ACO 6226 | 160098 94.0 0.1 PASS
114.0 113.8 | 113.9 | 1139 | 1139
24.0 94.1 941 | 941 | 94.1
57 ACO 6226 | 160099 g4.0 0.1 PASS
114.0 M4 | 141 | 1141 | 1144
94.0 93.9 039 | 939 | 939
58 ACO 6226 | 160143 24.0 0.1 PASS
114.0 113.9 | 113.9 | 1138 | 1139
94,0 942 | 942 | 942 | 042
59 ACO 6226 | 160203 94.0 0.2 PASS
114.0 114.2 | 1142 | 1942 | 1142
94.0 94.1 | 94.1 | 94.1 | 94.1
60 ACO 6226 | 160204 0.0 0.1 PASS
114.0 1141 | 1141 [ 1141 | 1144
Calibration By
Approve by %ﬂmma/ M

Thai Environmental Technic Limited

@ Tel : +66(0)2372.7799(Auto) Fax: +66{0)2373-797% @ admintdrer1995.com @ wwiwiet1995.com

176 Soi Ramkhamhaeng 145 Khwaeng/Khet Saphan Sung  Bangkok 10240 Thailand
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Certificate of Calibrator
for ST-120 Sound Calibrator

No. 20231221J143

Name of Product Sound Calibrator

Calibratan Labarate

S

Type ST-120

Serial Number ST120C0263E

Specification Class 1

Date 2023/12/21

Tested by

1. Outside : QK

2.Sound Pressure Level 93.97 dB ; 114.03 dB

3. Frequency : 998.30 Hz

4. Distortion : 1.15% ; 1.35 %

Environment conditions :

Air temperature * 18 °C

Relative humidity : 62 %

Static pressure : 101.9  kPa

Scarlet Tech Co., Ltd,
4F-3, No. 347, HePing E Rd, 2nd Sec, CaAn District, Taipei City 104, Taiwan
E-mail: info@scarlet.com.tw  www.scarlet~tech.com
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CERTIFICATE OF CALIBRATION

NO. 20231214058

Name of Product: Sound Level Meter
Model: ST-i1D

Serial Number: 820390
Specification: Class1
Conclusion: Pass

Date of calibration: 2023-12-14
Due Date: 2024-12-13

Jom 1w
Calibrated by: L

I. Thisreport certifies that all calibration equipment used in the test is traceable with the internal 1IS09001 procedures and meets all specification given
in the Manual{s) or respectively surpass then, and applies only to the unit identified above,
II. This certificate is produced with advanced equipment & procedures which permit comprehensive quality assurance verification of all data supplied herain.

. This certificate of calibration shall not be reproduced except in full, without written permission of the Scarlet Tech Co Ltd Taiwan.

1. Preliminary i ion: 0K
minary inspection 4. Measuring up limit: 140 dBA

2. Typa & serial No. of Microphane:  AWALA423-34823 5. Frequency weightings (Acoustic signal tests for Z weighting, otherelectric signal
3. Adjustments to indicated sound tevels: tests )

Type of Calibrator_B&K 4231 Sound
Pressure Level 94,0 dB

Equivalent Free-field Sound Lavel (reference environment conditions) 93.8 dB

Norrinal Frequency weighting / dB Nominal Frequency welghting / dB
frequency /Hz A c Z frequency /Hz A c z
1c =711 -14.6 02 1000 0.0 1 =01
20 -50.3 -6.4 -0.3 2000 01 0.0 0.0
315 -39.4 -2.2 01 4000 13 -0.1 00
63 =262 -0.8 -0 8000 -11 -0.8 6.0
125 -16.3 -1 0.1 12500 -5,4 -1.2 01
250 -84 0.1 0.0 16800 =116 -13.6 0.2
500 =31 0.1 01 20000 -23.5 -25.8 -0.3




6. Seif-generated noise
Microphone replaced by electrical input signal device

6.9 dB(A) 7.0 dB(O) 15.1 dB(D)
7. FES Welghting
Rate of the F weighting decrease (dB/s) 35.0
Rate of the 5 weighting decrease (dB/s) hb
Deviation of F&5 ~0.
8. Lavel Linearity {A-weighting at frequency 1 ki)
Reference sound tevel 90.0 dB
Max error at 10dB steps upper reference sound level 0.1 dB
Max error at 1¢IB steps within SdB of the upper limit linear operating range 0.0 dB
Max error at 10dB steps below reference sound lavel 0.1 dB
Max error at 1dB steps within 5dB upper the lower limit linear operating range 0.1 dB
5. Tone burst response (AWeighting) -
Toneburst response /dB
Single Toneburst duration /ms
LAFmax- LASmax-LA LAE-LA LAeqT-LA
LA
500 0.0 -40 -2.9 ~7.0
200 -1.0 -4 -6.9 -1.0
2 -181 -26.%9 -269 ~1.0
0.25 =212 / -36.0 -1.0
10, Paak Csound level (500H2) .
Cycle Onecycle | nominal value | Positive half | nominal vatue | Negative half | nominal value
LCpeak-LC(dB) 35 35 24 24 23 24

11. Overload indication: _Pass

12. Statistical analysis function

Sweep signal maximum indicated sound level: 112.8 dB
Sweep amplitude;_40 d¢B
Scancycletime:_60 5; Measurement period_180 S




ltems Measured value/(B e Error/dB
LAeq,T 103.2 103.2 0.0
L5 0.8 110.8 0.4
L0 108.8 108.8 0.0
150 92.9 92.8 01
L0 759 76.8 01
L95 75.0 74,9 03
Uncertainty of measurement results, 0.4 dB{ks=2)
Environment conditions:
Air temperature: 20 °C
Relative humidity: _50.%
Static pressure: _101.8 kPa
Reference equipment used in the calibration:
Description: Model Serial No. Expiry Date Traceable To
Microphone BEK 4191 2929405 . 2024-12-15 NML
Multl function sound calibrator BEK 4226 2288444 2024-10-15 CIGISMEC
Signal generator DS 360 33873 2024-10-15 CEPRE]

Test specifications:
1. AllScaret's Sound level Meter has been calibrated in accordance with the requirements as specified in 150 17025 and the tab calibration
procedure SMTPOD4-CA-152.

2 Theelectrical tests were performed using an electrical signal substituted for the microphone which was removed and replaced by an equivalent
capacitance within atolerance of 20%.

3 The acoustic calibration was performed using an B&K 4226 sound calibrator and corrections was applied for the difference between the free~field and
pressure respanses of the Sound Level Meter.

References:
|EC 61672-3 Sound Level Meters Part 3; Periodic tests
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CERTIFICATE OF CALIBRATION

NO. 20231214062

Name of Product: Sound Level Meter
Model: SI-1D
Serial Number. 8203%4
Specification: Class1
Conclusion: Pass

Date of calibration: 2023-12-14
Due Date: 2024-12-13

i L
Calibrated hy:

) This report certifies that all calibration equipment used in the test is traceable with the internal IS0%001 procedures and meets alt specification given
in the Manual(s) or respectively surpass then, and applies only to the unit identified above.
I, This certificate is produced with advanced equipment & procedures which permit comprehensive quality assurance verification of all data supplied herein,
Il This certificate of calibration shall not be reproduced except in full, without written permissian of the Scarlet Tech Co Ltd Taiwan,

1. Preliminary Inspection: 0K
ld on 4. Measuring up limit: 140.dBA

2 : 4425-52T5
Typa & serial No.of Micraphone 5. Frequency weightings (Acoustic signal tests for 7 welghting, otherelectric signal
3. Adjustments ta indicated sound levals: fests. )

Type of Calibrator BEK 4231 Sound
Prassure Level_94.0_d8

Equivalent Free-field Sound Level {reference environment conditiens) 93,8 dB

Nominal Fraguency welghting / dB Nominal Frequency weighling / dB
frequency /Hz A c z frequency /Hz A c z
10 -1 -4.4 0.2 1000 0.0 0.0 -0.1
20 -50.3 -b.4 -0.3 2000 0.1 0.0 0.0
a5 -39.4 -22 0.1 4000 12 -0 6.0
63 =261 -0.3 =01 8000 12 ~0.8 0.0
125 -16.1 -0 -01 12600 -5.2 =72 0.1
250 -8.5 0.1 0.0 16000 ~11.5 -13.4 0z
500 -3.2 01 0.1 20000 ~23.4 -25.8 -03




6. Self-generated noise
Microphone replaced by efectrical input signal device

10,8 dB(A) 10.3 dB{C) 15.8 dBl2)
7. F&S Weighting
Rate of the F weighting decrease (dBfs) 351
Rate of the S weighting decrease (dB/s) 41
Beviation of FES -0
8. Level Linearity (A-welghting at frequency 1 kHz)
Reference sound level 90.0 dB
Max error at 10dB steps upper reference sound level 0.1 dB
Max error at 1dB steps within 5dB of the upper limit linear operating range 0.0.d8
Max error at 10dB steps below reference sound level 0] 4B
Max error at 1dB steps within 5B upper the lower limit linear operating range 0.1 dB
9, Tona burst response (AWelghting) -
Toneburst response /dB
Single Toneburst duration /ms
LAFmax-LA LASmax-LA LAE-LA LAeqT-LA
500 0.0 =40 -29 -10
200 -0 14 -6.9 -10
2 -18.1 -26.9 -26.9 -10
0.25 -212 / -36.0 ~10
10. Peak C sound level (500Hz) :
Cycle Onecycle | nominal value { Positive half | nominal value | Negative half | nominal value
LCpeak-L.C{dB) 35 35 24 24 23 24

11. Qverload indication: _Pass

12, Statistical analysis function

Sweep signal meximum indicated sound level: 112.8 dB
Sweep amplitude: 40 dB
Scancycletime_60 S; Measurement period:_180 S,



ltems Measured value/cB ""“‘:‘a‘fﬁ;“h‘“ Error/dB
LAeq,T 103.2 103.2 0.0
L5 130.8 110.8 0.0
1o 108.8 108.8 0.0
L56 92.9 528 0.1
190 16.% 768 a1
L95 75.0 749 a1
Uncertainty of measurement results:_ 0.4 dB (k=2)
Environment conditions:
Air temperature: 20 °C
Relative humidity: 50 %
Static pressure: _101.8 kPa
Reference equipment used in the calibration:
Description: Model Serial No. Expiry Date Traceable To
Microphone BEK 4191 2929405 2024-12-13 NML
Mutt! function sound calibrater BEK 4226 2288444 2024-10-15 CIGISMEC
Signal generator DS 360 33871 2024-10-15 CEPRE!

Test specifications:

1. All Scarlet's Sound level Meter has been calibrated in accordance with the requirements as specified in 15017025 and the lab calibration
procedure SMTPOD4-CA-152.

2. Theelectrical tests were performed using an electrical signal substituted for the microphone which was removed and replaced by an equivalent
capacitance within a tolerance of £20%.

3 Theatoustic calibration was performed using an B&K 4226 sound calibrator and corrections was applied for the difference between the free-field and
pressure responses of the Sound Level Meter.

References:
IEC $1672-3 Sound Level Meters Part 3; Periodic tests
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Certificate of Calibration

Certificate Number . SPR24020220-37 Page: 1 0of 3

Custormer . Thai Environmental Technic Limited.

1/6 Soi Ramkhamhaeng 145, Khwaeng Saphan Sung, Khet Saphan
Sung, Bangkok 10240, Thailand.

WIONBEOIEREHIATBLITCRE AN

Equipment Name * Noise Dose Meter
Manufacturer I SOUNDTEK
Model » 5T-130

Serial Number » 220100053

ID. Number © No.33

Environmental Conditions

Ambient Temperature poact 3e°C Received Date 1 14 Feb 2024
Relative Humidity D 50% Y15 % Calibration Date © 15 Feb 2024
Location of Calibration : In-Lab Recommend Due Date I 15 Feb 2025
Calibration Procedure : SP-CPE-04-01 Date of issue : 16 Feb 2024

Method of Calibration

This cerlifies that the above instrument was calibrated in compliance with the calibration system

requirement of ISC/IEC 17025:2017 in accordance with reference procedure. Standards used to perform
this calibration are certified by to NIST or equivalent, National metrology institute, Naturaf physical constants,
consensus standards. The result reported herein apply only to the calibration of the item described above as
received.Our decision rule is to contact the customer if the item pass and fail calibration when the results
include the uncertainties and the customear must determine if the resuits meets their needs.

The calibration certificate shall not be reproduced except in full without written approval of SP Metrology

System (Thailand}.

Calibrated by @ Mr.Chumpon Dokpikul Approved by

Calibration Officer { Mr.Praycoy Topart)

Authorized Signatory

SP-FM-04-15 rev.0

]
BN ENSIONAL MEASURAZIENT
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Calibration Report

Certificate Number | SPR24020220-37

Reference Standards

Page : 2 of 3

Equipment Name

Model

Serial No,

Certificate No. | Due. Date

Sound Level Calibrator

ST-120

211203773

EEL.BP. 140/0167| 26 Jan 2025

g
i

Traceability

This certification is traceable to the International System of Unit maintained at ;

TISTR - Thaitand Institute of Scientific and Technological Research

SP-FM-04-15 rev.0
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Result of Calibration

Certificate No. :  SPR24020220~37 Page : 3 of 3

B Range: 94 1o 114 dB Function : @1kHz

:2 Select A Unit : dB

i Standard UUC Reading Error Uncertainty

= - +

2 Setting Fast Siow Fast Slow (£)

= 94 94.0 94.0 0.0 0.0 0.15

114 113.9 113.9 0.1 -0.1 0.15

fn Select C Unit : dB

=

X Standard UUC Reading ror Uncertainty

X ' e

- Setting Fast Slow Fast Slow ()

= 94 94.0 94.0 0.0 0.0 0.15

= 114 113.9 113.9 0.1 0.1 0.15

= Select 7 Unit | gB

A Standard WUG Reading rror Uncertainty

- : o

= Setting Fast Slow Fast Slow ()

" 94 34.0 94.0 0.0 0.0 0.15

- 114 113.9 113.9 -0.1 -0.1 0.15
Note :

The result of calibration was found accurate as show on date and place of calibration cnly.

This Certificate is not certified for any commergial transaction.

Measurement Uncertainty

The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the
standard uncertainty with the coverage factor k = 2.00, providing a tevel of confidence approximately 85%.
- End of Certificate -
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Certificate of Calibration

Certificate Number T SPR24020337-8

Customer * Thai Environmental Technic Limited.

AN

iy,

Page: 1 of 3

1/6 Soi Ramkhamhaeng 145, Khwaeng Saphan Sung, Khet Saphan

Sung, Bangkok 10240, Thailand.

Equipment Name . Noise Dose Meter
Manufacturer © SOUNDTEK
Model ¢ 8T-130

Serial Number : 170800208

I1D. Number TONo.27

Environmental Conditions

Ambient Temperature c 93°CT 3°C Received Date
Relative Humidity : 50% T15% Calibration Date
Location of Calibration ¢ in-Lab Recommend Due Date
Calibration Procedure . SP-CPE-04-01 Date of lssue

Method of Calibration

21 Feb 2024
23 Feb 2024

23 Feb 2025

24 Feb 2024

This certifies that the above instrument was calibrated in compliance with the calibration system

requirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perform

this calibration are certified by to NIST or equivalent, National metrology institute, Naturai physical constants,

consensus standards. The result reported herein apply only to the calibraticn of the item described above as

received.Our decision rule is to contact the customer if the item pass and fail calibration when the results

include the uncertainties and the customer must determine if the resuits meets their needs,

The calibration certificate shafl not be reproduced except in full without writien approval of SP Metrology

Systermn (Thailand).

Calibrated by : Mr.Karcon Pengsalung Approved by

d

Calibration Cfficer { Mr.Nirut Loha )

Authorized Signatory

SP-FM-04-15 rev.0
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Calibration Re port

= Certificate Number : SPR24020337-8 Page : 2 of 3

= Reference Standards

& Equipment Name f Model Serial No. Certificate No. | Due. Date

= Sound Level Calibrator [ ST-120 211203773 |EEL.BP. 140/0167] 26 Jan 2025

5

@ Traceability

This certification is traceable to the International System of Unit maintained at :
TISTR - Thailand Institute of Scientific and Technological Research
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Result of Calibration
& Certificate No. :  SPR24020337-8 Page : 3 of 3
- Range : 94 to 14 dB Function: @1kHz
Select A Unit : dB
Standard UUC Reading ) Error Uncertainty
i +
Setting Fast Slow Fast Slow (+)
94 94.0 94.0 0.0 0.0 0.15
5 114 113.9 113.9 -0.1 ~0.1 0.15
2 Select C Unit : dB
iﬁ Standard JUC Reading Error Uncertainty
o i +
e, Setling Fast Slow Fast Slow ()
g 94 94.0 94.0 0.0 0.0 0.15
= 114 114.0 114.0 0.0 0.0 0.15
'::“ Select 2 Unit : dB
sy
fug)
[ i
- Standard WUC Reading Error Uncertainty
) i o
ot Setting Fast Slow Fast Slow (%)
3 94 94.0 94.0 0.0 0.0 0.15
V’ 114 114.0 114.0 0.0 0.0 0.15
= Note :
3 The result of calibration was found accurate as show on date and piace of calibration only.
:Z This Cerfificate is not certified for any commercial transaction.
5_ Measurement Uncertainty
f The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the
; standard uncertainty with the coverage factor k = 2.00, providing a leve! of confidence approximately 95%.
= - End of Certificate ~

SP-FM-04-15 REV.0
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Certificate of Calibration

Certificate Number . SPR24020220-38 Page: 1 0of 3

Customer . Thai Environmental Technic Limited.

1/6 Soi Ramkhamhaeng 145, Khwaeng Saphan Sung, Khet Saphan
Sung, Bangkok 10240, Thailand.

Equipment Name : Noise Dose Meter
Manufacturer : SOUNDTEK
Model : 8T-130

Serial Number 1 220100054

ID. Number ' No.24

Environmental Conditions

Ambient Temperature c23°Cct 3°C Received Date . 14 Feb 2024
Relative Humidity CA09% Ti59 Calibration Date © 15 Feb 2024
Location of Calibration : In-Lab Recommend Due Date . 15Feb 2025
Calibration Procedure : SP-CPE-04-01 Date of Issue © 16 Feb 2024

Method of Calibration

This certifies that the above instrument was calibrated in compliance with the calibration system

requirement of ISC/IEC 17025:2017 in accordance with reference procedure. Standards used to perform
this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,
consensus standards. The result reported herein apply only to the calibration of the item described above as
received.Our decision rule is to contact the customer if the item pass and fait calibration when the results
include the uncertainties and the custormer must determine if the results meets their needs.

The calibration certificate shall not be reproduced except in full,without written approval of SP Metrology

System (Thailand).
D

Calibration Officer { Mr.Prayoc&n Topart)

Calibrated by : Mr.Chumpon Dokpikul Approved by

Authorized Signatory

SP-FM-04-15 rev.0
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Certificate Number | SPR24020220-38

Reference Standards

Calibration Report

Page :2 of 3

[
v

Equipment Name Model Serial No. Certificate No. | Due. Date
Sound Level Calibrator ST-120 211203773 EEL.BP. 140/0167| 26 Jan 2025
Traceabhility

This certification is traceable to the International System of Unit maintained at :

TISTR - Thailand Institute of Scientific and Technological Research

SP-FM-04-15 rev.0
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Result of Calibration

AN

'l,".'n!n‘\‘\\‘

Certificate No. : SPR2402(220-38 Page : 3 of 3
Range : 94 114 dB Function : @1kHz
Select A Unit : dB
Standard UUC Reading Error Uncertainty
i +
Setling Fast Slow Fast Slow (=)
84 94.0 94.0 0.0 0.0 0.15
114 114.0 114.0 0.0 3.0 0.15
Select C Linit : dB
Standard UUC Reading Error Uncertainty
i +
Setting Fast Slow Fast Slow (%)
84 94,0 94.0 0.0 0.0 0.15
114 114.0 114.0 0.0 0.0 0.15
Select Z Unit: d8
Standard UUC Reading Error Uncertainty
i +
Setiing Fast Slow Fast Slow (£)
94 24.0 84.0 0.0 0.0 0.15
114 114.0 114.0 0.0 0.9 0.15
Note :

The result of calibration was found accurate as show on date and place of calibration only.

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty

CTALITRATION AMD
PHIENEONAL MEASUNERMENT

The reported uncertainty of measurement is the expanded uncertainty obtained by multipiying the
standard uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 95%.
— End of Certificate -

SP-FM-04-15 REV.Q
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Certificate of Calibration

Certificate Number : SPR24020337-7 Page: 1 of 3

Customer . Thai Environmental Technic Limited.

1/6 Soi Ramkhamhaeng 145, Khwaeng Saphan Sung, Khet Saphan
Sung, Bangkek 10240, Thailand.

Equipment Name . Noise Dose Meter
Manufacturer . SCUNDTEK
Model » 8T-130

Serial Number © 170800207

ID. Number : No.26

Environmental Conditions

Ambient Temperature »23°Cct 3°C Received Date 121 Feb 2024
Relative Humidity © 50% T15% Calibration Date : 23 Feb 2024
Location of Calibration © In-Lab Recommend Due Date T 23 Feb 2025
Calibration Procedure : SP-CPE-04-01 Date of lssue . 24 Feb 2024

ol PURIEGL ) O@TET URYIUNLIES BUuemduop sEU0 T o ¢,

g

Method of Calibration
This certifies that the above instrument was calibrated in compliance with the calibration system

requirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perform

Dase-Eat {299

this calibration are ceriified by to NIST or equivalent, National metrology instiiute, Natural physical consiants,

N

consensus standards. The result reported herein apply only i the calibration of the item descrived above as

i

”
Es

EARE

received.Our decision rule is to contact the customer if the item pass and fail calibration when the results

;

include the uncertainties and the customer must determine if the resulis meets their needs.

B AASAAAS

The calibration certificate shall not be reproduced except in full without written approval of SP Metrology

System (Thailand).

"

-
&
c

Calibrated by : Mr.Karoon Pengsalung Approved by

f

s

Calibration Officar { Mr.Nirut Loha)

B0 ELOTE

Authorized Signatory

SP-FM-04-15 rev.0
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Calibration Report

Certificate Number : SPR24020337-7 Page : 2 of 3

T OO0 REfHO

i
i

Reference Standards

1 IsEUOpy

Equipment Name Model Serial No. Certificate No. | Due. Date

N
F

Sound Level Calibrator ST-120 211203773 EEL.BP. 140/0167] 26 Jan 2025

Uenjguo

Traceabhility
This certification is traceable to the International System of Unit maintained at :

TISTR - Thailand Institute of Scientific and Technological Research
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CALIBRAT I AND
DIRENSANAL MEAGUREMENT

Result of Calibration

Certificate No.: SPR24020337-7 Page: 3 of 3
Range : 94 t0 14 dB Function: ®@1kHz
Select A Unit : gB
di E
Standard JUC Reading fror Uncertainty
i +
Setting Fast Slow Fast Slow (+)
94 94.0 84.0 0.0 0.0 0.15
114 114.0 114.0 0.0 0.0 0.15
Select C Unit : gB
i E
Standard UUC Reading rror Uncertainty
i +
Setting Fast Slow Fast Slow (%)
g4 94.0 94.0 0.0 0.0 0.15
114 114.0 114.0 0.0 0.0 0.15
Select Z Unit : dB
i E
Standard UUC Reading rror Uncertainty
i +
Setling Fast Slow Fast Slow (£)
94 94.0 84.0 0.0 0.0 0.15
114 114.0 114.0 0.0 0.0 0.15
Note :

The result of calibration was found accurate as show on date and place of calibration oniy.

This Certtificate is not certified for any commercial transaction.

Measurement Uncertainty

The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the
standard uncertainty with the coverage factor k = 2.00, providing a level of confidence approximately 95%.
- End of Certificate -

SP-FM-04-15 REV.0
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"ATISTH

Request No. : 22-67 / 0063 MTC No. : PSL-P 0014 / 67

CERTIFICATE OF CALIBRATION

Nomenclature : Digital Lux Meter Serial No. : AC.39620
Maker : DIGICON Model : 1.X~50

Customer:  THAT ENVIRONMENTAL TECHNIC LIMITED

Address : 1/6 Soi Ramihamhaeng 145, Khwaeng/Khet Saphan Sung, Bangkok 10240
Date of receipt : 26 October 2023
Date of calibration : 9 November 2023

Place of calibration : Photometry and Temperature Standards Laboratory, MTC. (Bangpoo)
Basis of calibration : calibration at 0 ~ 5000 lux.
Condition of calibration : - Ambient temperature : (25 £ 2) °C
- Relative humidity : (60 + 20) %
Reference Standard : Working Standard Luminous Intensity Lamp, Serial No.: FEL003 and 3501,
can be traceable to international system of units (SI), through calibration certificate
MTC No. PSL-P 131/66 and PSL-P 132/66, date of calibration 12 May 2023,
Traceability : This certificate is traceable to SI units through the National Institute of Metrology {Thailand)
calibration certificate No. TP-1010-23, TP-1011-23 and TP-1012-23
Support Equipment : 1. Photometric bench | 3.0 meter long
2. DC power supply, Serial No.: BC - 341006035007/2
3. Digital Multimeter , Model : R 6551, /N : 92041186 and 92041192
Calibration Procedure : The measurement was done in accordance with WLCP.10.

The reported uncertainty is based on a standard uncertainty multiplied by a coverage

factor & =2, providing a level of confidence of approximately 95 %.

page 1 of 2
R P ¢

The results relate only to the items tested/calibrated or value assigned,
Advertising the Report/Certificate and publicity of the results except in full are prohibited uniess written permission is obtained from the governor of TISTR,

FM.BLMTC.002 Rev.4

Head Office Office/Laboratory Office

35 Mu 3 Tambon Khiong Ha, Amphoe Khiong Luang, 5ol 1C, Bangpoo Industrial Estate, Sukhumvit Road, 196 Phahonyothin Road, Chatuchak, Bangkek 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thalland  Thailand

Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext. 115, 116 Tel. (66) 0 2579 1121-30 ext, 5219, 5225, 5217
Fax. (66) 0 2577 3009 Fax. (66) 0 2323 9165 Fax. (66) 0 2579 B592

E-rrail : rurnpaigtistr.orth Websiteiwwaw tistrorth E-mail : mtc@tistrorth E-mail | sumalee@tistr.orih




e

A3TISTAH CALIBRATION 0015

Request No. : 22-67 / 0063 MTC No. : PSL-P 0014/ 67
Serial No. : AC.39620

Results :
uuc Standard *JUC Reading UUC Reading Uncertainty of
Range (lux) (lux) Before Adj.(lux) After Adj.(lux) Measurement + (lux)

100 105 103 2.0

500 512 504 10

2000 1000 1017 1002 20

1500 1516 1496 30

2000 - 1988 40

2000 202 201 40

20000 3000 303 362 60

(*10}) 4000 402 403 80

5000 502 499 100

2000 21 20 70

50000 3000 31 30 90

(x100) 4000 41 40 100

5000 51 50 120

Note : *UUC = Unit Under Calibration.
-...end of certificate...

Calibrated by ;
(/) e ‘ I
(Ms. Rattanawadee Pholprom) (Ml‘%;Kﬂ;l{

Photometry and Tem,‘p%’é _
Ref, ; 2012266102604262001
Issued date: 16 November 2023
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